(P SENSOPART

The Complete Catalogue

VISOR® and sensors for factory automation

D I



VISOR® and sensors

Practical and effective automation solutions

>>To the digital catalogue
You can very easily call up this catalogue with
your smart phone — using the code opposite.

Sensors b . VISOR®

SensoPart sets new standards for industrial sensors with the optoelectronic sensors of the F 10, F 25 and F 55 series: all three housing sizes share excellent optical performance data,
very precisely adjustable background suppression, intuitive and comfortable operation, and excellent quality — made in Germany.And our application-specific pre-configured — and thus
immediately usable — all-in-one solutions in the VISOR® series show what is now possible in the vision segment.
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New Products

VISOR® object sensor VISOR® Vision SensoWeb VISOR® Allround Professional
V20 Advanced
from Page 98 from Page 54 from Page 72
Vision sensor with 1.3 megapixel for Visualisation of images and results New illumination method (multishot)
object detection and classification via web browser in combination with VISOR® vision sensors
* Real-world engineering units and  Simple integration into plant visuali- * Resolution of minimum height
robot coordinates at a mouse click sation via web browser structures, suppression of back-
grounds
* Correction of perspective and lens * Language selectable
distortion * Reading of embossed or recessed
* Available for all VISOR® vision sensors fonts, codes etc.
* Recognition of surface defects

Versatile vision experts — VISOR® vision Visualisation of images and results via web Fits into a robot arm — F 10 sub-minia- Reliable colour detection in a miniature
sensors browser -VISOR® vision sensor SensoWeb ture sensors housing — FT 25-C

New illumination method (multishot) — Dancer roll regulation — FT 25-R(L)A Determining coil thickness — FT 55 Specialist proves to be an all-rounder —
VISOR® Allround Professional Time-of-flight sensors F 10 Bluelight

4 www.sensopart.com



Bluelight sensors

from Page 358

Background proximity senor (BGS) with
blue light for difficult object detection

* First adjustable bluelight BGS sensor
on the market - FT 55-BH

* Fixed focus variant in a miniature hou-
sing with real background suppression

from 90 mm

* Reliable detection of highly transparent
or strongly light-absorbing objects

Product news

VISOR® Object sensor
V20 Advanced

VISOR® Vision Sensor SensoWeb

VISOR® Allround Professional

F 25/55 — Bluelight
Light

FT 25-RLA — miniature
distance sensor

FT 25 C —second generation
miniature colour sensor

F 55 — time-of-flight sensors

(B SENSOPART

FT 25-RLA — sub-mininiature | FT 25 C—second generation F 55 — time-of-flight

distance sensor miniature colour sensor sensors
from Page 192 from Page 242 from Page 212
For robotic applications, small part Smallest RGB colour sensor with a high Compact sensors for distance
measurement and regulatory tasks thanks switching frequency of <10 kHz for measurement and object detection
to high repeatability rapid applications
* For measurement, regulatory
* Smallest laser triangulation sensor on * Reliable detection of taught-in colour and detection tasks on all object
the market surfaces at large distances
* Very small and precise light spot for
* Operating range (scanning distance) the detection of the smallest of * Reliable object detection even
from 20 mm to 100 mm marks with bright, highly reflective or
shiny backgrounds
* Simple integration thanks to small e, Communicating" light spot for
housings simplest setup * |O-Link for user-friendly installation

and parameterisation
* Andlogue output 1... 10V

mm  made in Germany

Special features Page
Vision sensor for object detection and classification with 1.3 megapixel 98
Visualisation of images and results via web browser 54
New illumination method (multishot) in combination with VISOR® vision sensors 72
Very high detection efficiency for extremely dark objects, transparent objects and large scanning angles 358

Laser distance sensor with high repeatability for robotic applications, 199
small part measurement and many regulatory tasks

Smallest colour sensor with a high switching frequency of <10 kHz for rapid applications 247

Compact sensors for distance measurement and object detection at long distances e Io-l_lnk 212

www.sensopart.com 5



Product overview — vision sensors and systems

Features/sensors

Highlights

Functions
Resolution in pixels V10

Resolution in pixels V20

Image rate per second V10 | V20

Number of jobs | detectors
Position tracking
Calibration

Contour matching
(X-Y-translation, rotation)

Pattern comparison
(X~ Y-translation)

BLOB

Calliper

Grey threshold
Contrast
Brightness

Freeform tool

Interfaces
Inputs | outputs

Freely definable switching
outputs/inputs, PNP or NPN

Encoder input
I/O expansion
RS 422 | RS 232
Ethernet
EtherNet/IP
PROFINET
SensoWeb

Lens

V10 integrated,
6mm | 12mm | 25mm

V20 integrated, 12 mm
C-mount

6 www.sensopart.com

VISOR® Allround

V10/V20
Advanced

Data code
Bar code

Optical character
recognition (OCR)

736 x 480 Mono
1280 x 1024 Mono

50| 40
max. 255 | max. 255

v
v
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V10C/V20C
Advanced

Colour area
Colour list
Colour value
Data code
Bar code

Optical character
recognition (OCR)

736 x 480 Colour
1280 x 1024 Colour

4020
max. 255 | max. 255

v
v
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V20
Professional

Object detection and identification

Data codes
Bar codes

Optical character
recog-nition (OCR)
Multishot

1280 x 1024 Mono
—| 40
max. 255

v
v
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VISOR® Object Sensor
V10 V10/V20
Standard Advanced

Object detection and classification

736 x 480 Mono

50—

8132
v

v

v
v

Contour only

2|4
2
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736 x 480 Mono
1280 x 1024 Mono

50| 40
max. 255 | max. 255

v
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VISOR®Color

V10C
Standard

V10C/V20C
Advanced

Improved object detection through addi-
tional colour information

Colour area

736 x 480 Colour

40| -

8|32
v

v

S|

V-

Colour area
Colour list

Colour value

736 x 480 Colour
1280 x 1024 Colour

40120

max. 255 | max. 255
v
v
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\
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VISOR® Code Reader

V10
Standard

Code reading

Data code
Bar code

736 x 480 Mono

50—

8|2

V10/V20
Advanced

Data code
Bar code

736 x 480 Mono

1280 x 1024 Mono/
Colour

50 | 40

max. 255 | max. 255
v

SR

ENN)
N
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<

VIVI|v

V20 Professional
(OCR)

Data code
Bar code

Optical character
recognition (OCR)

1280 x 1024 Mono/
Colour

~140

max. 255 | max. 255
4

AN N NN

AN
N

NI N N N N NN
AN

(B SENSOPART

VISOR® Solar Sensor

V10
Standard

V10/V20
Advanced

Positioning and inspecting solar cells

Wafer position
and breakouts

736 x 480 Mono

50—
8|32

SRS

2|4
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Wafer position
and breakouts

Busbar position
and number

736 x 480 Mono
1280 x 1024 Mono

50 | 40

max. 255 | max. 255
v

S ]
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Product overview — Eyesight vision systems

Features/system

Functions

Resolution in pixels V10
Resolution in pixels V20

Image rate per second V10 |V20

Number of inspection programmes

Commands
Image/camera
Colours

Pre-processing

Inputs/outputs
Visualisation

Measurement

Programme control

Pattern/contour comparison

Scanning

Access to libraries

Interfaces

Inputs | outputs

Freely definable switching outputs/inputs
I/O expansion

RS422 | RS232

Ethernet

Lens

V10 integrated, 6 mm | 12 mm
V20 integrated, 12 mm
C-mount

More information from page

www.sensopart.com

Eyesight vision systems

V10/V20 V10C/V20C
(Colour)

736 x 480 Mono 736 x 480 Colour

1280 x 1024 Mono 1280 x 1024 Colour

50|40 40120

max. 40 Mbyte max. 40 Mbyte

Image capture, camera settings
Select colour channel, colour inspection, colour filter (V10C/V20C)

Calibration and position tracking, correct brightness, remove background, filter
functions

Test input, set output, access INI file, text, data transfer — serial, data transfer — LAN
Image transfer

Image information, area test, list of points, determine points, determine lines, calculate
circle, calculate distance, line distance, calculate cross-section, measure gap width,
callipers, calculate angle, determine warpage point

Stop watch, control of sequence and loop options, subprogramme, access variable,
evaluation

Count objects, inspect contour; track contour, correlation

Scan points, circular scanner, edge counter; find edges (projected), search ring for
counting

Script interpreter

2|4 2|4
4 4

v v
% Vv
v v
v v
% Vv
v v
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Eyesight vision systems

System description

Overview of commands: Eyesight vision systems

Image/camera

| Image capture
@

ﬁ Camera settings
(e Juf

Colours *

E‘ Select colour channel

Colour inspection

E Colour filter

Pre-processing

Calibration and
position tracking

n Correct brightness

Remove background

Filter functions

Inputs /outputs

Test input

ﬁ Set output

Access INI file

Inputs/outputs

’ Text

Data transfer, serial

Data transfer, LAN

| (textline)

Visualisation

?_ Image transfer

Measurement

m Image information
Area test

List of points

Determine points
Determine lines
Calculate circle

Calculate distance

[C O\ &

Line distance

Calculate cross-section

Measurement

L ! Measure gap width
[+
:: Calliper (hor/vert.)

",‘ Calliper (free)
2
[ P
f Calculate angle
4 Determine
-‘ I warpage point
Programme control

@ Stop watch

= | Control of sequence
-~ | and loop options

B | Runsubprogramme
o (=
[ijz2| Access variable

Evaluation

"

Sample/contour comparison

=

-2-3-| Count objects
Em

Inspect contour

*_ Track contour

(B SENSOPART

Pattern/contour comparison

) Correlation

Scanning
.| Scan points
,F

Circular scanner

Edge counter (straight)

Find edges (projected)

Search ring for counting

e

Access to libraries

gh Script Interpreter

* with colour version

www.sensopart.com 9



Product overview — optical sensors

Product family Distance sensors Colour (C), contrast (K) and Proximity switches
Dimensions (H x W x D) (Analogue sensors) luminescence sensors (UV)
F10 .

21,1 x 14,6 x 8 mm ‘j

E 25 FT 25-RLA | 20-100 mm U A FT25-RL|250mm | K A FT2sRU[250mm [ AN
34 % 20 x 12 rmm o FT 25-RA | 20-80 mm 1] FT 25-W [ 12 mm | K A FT 25-R | 800 mm {
\ FT 25-RA | 30—200 mm 1 FT 25-RGB | 12 mm | K "1
. FT25-C|12mm | C 1]
FT 55-RLAP | 5m A FT55-RL|1,200mm  [3] A\
F 55 Ty
50 5023 rm FR 55-RLAP | 70m A FT 55-R | 2,000 mm
" FT 55-RLAP2 | 5m S A
FR 55-RLP | 70m A
F 20
32 %20 x 12 mm
50 FT 50-RLA-20 | 40—60 mm A FT50C|32mm|C
50 % 50 x 17 mm b FT 50-RLA-40 | 4585 mm A FT50-C-UV|50mm | UV

. ' FT 50-RLA-70 | 30—-100 mm A
(3

3 FT 50-RLA-100 | 70—170 mm A

FT 50-RLA-220 | 80—300 mm A

o FM 04/05 | 50 mm

Cylindrical sensors e
@ 4/5mm . 5 FT 12-R | 300 mm
@ 12mm ‘ul':'_'
@ 18mm A o FT 18-2-R | 400 mm
@ 30mm : ._"" FMS 18-B | 400 mm
2 FT 18-2-IR | 800 mm
J'Jg' |

FMS 30-B | 1.000 mm

FL 70-RA-xD | N

Proximity switch 310 mm =
P/E switch 810 mm

FL 70
84 x 35 x 10 mm

FT 80-RLA-500 | 250750 mm [®] .&

F 80
83 x 65 x 25mm FT 91/92-ILA | 6 m &
F 90 FT 90-ILA | 10m &

95 x93 x 42 mm

FR91/92-ILA | 50m
FR 90-ILA | 250 m

EEEA

FG | FGL i

More information from page 188 236 268

10 www.sensopart.com



= Display

= Bluelight

Proximity switches with background
suppression (BGS) / with fore-
ground suppression (FGS)

amn

FT 10-RLH | 60 mm

FT 10-B-RLF | 15/30 mm
FT 10-RH | 70 mm

FT 10-RF | 15/30/50 mm
FT 10-BF | 30/50 mm

FT 25-RLH | 120 mm

FT 25-RH | 200 mm

FT 25-RHD | 400 mm
FT 25-RF | 60/80 mm
FT 25-RV (FGS) | 200 mm
FT 55-RLH | 800 mm

FT 55-RLH2 | 1.000 mm
FT 55-B-RH | 800 mm
FT 55-RH | 1.200 mm
FT 55-BH | 1.200 mm
FT 55-RLHP2 | 5m

FT 50-RLH | 150 mm
FT 50-RLHD | 300 mm
FT 50-RH | 300 mm
FT 50-IH | 600 mm

FT 12-RH | 60 mm
FT 12-RF | 24 mm
FMH 18 | 120 mm

FT 92-IL

268

e

;(Im
=

| = Potentiometer

& = Laser

= Transparent objects/glass =PC

Lasernorm IEC 60825-1:2014

Photoelectric reflex switches

FR10-RL|2m
FR10-R|1,6 m

FR25-RL |13 m
FR25-R|6m

FR 25-RF |3 m

FR 25-RGO|2 m
FR25-RLO |4 m
FR55-RL[12m
FR55-R|[12m

FR 55-RLO | 20m

FR 50-RL [ 20 m
FR50-R|5,5m

FR12-R[1,5m

FR18-2-R|3m
FR18-2-IR [ 3,6 m

268

Y-

B>

D

1

=

A
A
Teach-in] &

=

Q - oLk

=Teach-in

Through-beam photoelectric

switches

FS/FE10-RL | 3m

FS/FE 25-RL | 18 m
FS/FE 25-R [13 m
FS/FE 25-RF | 4m

FS/FE 55-RL | 25 m
FS/FE 55-R |20 m

FS/FE 50-1 [15m

FS/FE12-RL|5m
FS/FE12-R | 4m
FS/FE 18-RL | 50 m
FS/FE18-R |20 m
FLS/FLE 18-W | 50 m

FSE18-2-1[10m

B B

B>

FGL-RK /-IK | 30120 mm[1]

[Feschn]

FGL 5-IK | 5 mm
FGL | 5-220 mm

FG | 40—120 x 80 mm?

268

(I SENSOPART

Fibre-optic sensors

FL 20R |

Proximity switch 100 mm

P/E switch 1.000 mm

Page

276

192
242
296

210
348

[Feschn]
)

444

200
246
332

FMS 18-U | Proximity switch

160 mm
P/E switch 700 mm

400

FMS 30-U | Proximity switch

800 mm
P/E switch 4.800 mm

FAV 30 | 500 mm
FL 70-R |

Proximity switch 310 mm

P/E switch 810 mm
FL 70-R-xD |

Proximity switch 310 mm

P/E switch 810 mm

440

450

208
216
228

544

www.sensopart.com
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Product overview — ultrasonic, inductive and capacitive sensors, Smart

Uhtrasonic Sensors

Products
UT 20 @
UT 12 \s\
UT/UM 18 -
-
LY
UMT 30 *fb'

Inductive Sensors

Products

IT8/10/12/40

IS 455 / 588
IS 33 M

~
ISN 44-20
IS 34 e S
IT 4 ..(r

IMT 5 \»\'

ISZ 46 \\\

IS 46 / 56 N
IDT 6 *

-#
IS 48 /58 T
IMT 8 :
IMT 12 L =
IT 12 .

L "~

IS 512 Q\

-

IS 514 \Q

IMT 18 \J.Z’

IS 518 G

IT 18 @

IMT 30 Q

IS 530 .

IT 30 Ry
(o

IS512/518 "'QK

12 www.sensopart.com

Adjustment

. ]
Teach-in

Via control input

Via control input

Teach-in
or display

Design

Cubic

Cylindrical @ 3 mm

Cylindrical @ 4 mm

Cylindrical @ 5 mm

Cylindrical @ 6,5 mm

Cylindrical @ 8 mm

Cylindrical @ 12 mm

Cylindrical @ 14 mm

Cylindrical @ 18 mm

Cylindrical @ 30 mm

Cylindrical @ 12 mm /
18 mm analogue

Scanning distances

140 mm /150 mm/240 mm/
700 mm

400 mm

250 mm/300 mm/800 mm

350 mm/1300 mm/ 3400 mm/
6000 mm

Switching distance

0.8 mm /1.5 mm/3mm/

4mm/8mm/15mm/

20 mm / 35 mm

0.6 mm

0.8 mm

0.8 mm

1.5mm /2 mm/3 mm

1.5mm /2 mm/3 mm/6é6mm

2mm/4mm/6mm/10 mm

3 mm

5mm/8mm/10 mm/
12 mm /20 mm

10 mm /15 mm /20 mm/
22 mm /40 mm

6 mm /10 mm

Special features

Ultrasonic sensors with soundpipe,
PNP, NPN, analogue output

PNP NPN, analogue output

Variants with stainless steel housings,

PNP, NPN, analogue output

Display, PNP, 2 x PNP or analogue
output

Special features

Miniature housing, AC/DC variants

PNP NPN

PNP. NPN, NAMUR, stainless steel
housing

PNP NPN, stainless steel housing

PNPF NPN

PNP NPN

PNP. NPN

PNP stainless steel housing

PNP NPN, stainless steel housing

PNP NPN, stainless steel housing

Analogue output

Page

560

576

580

590

Page

612

620

621

624

625

629

636

643

644

651

641



Plug and accessories (3 SENSOPART

Capacitive Sensors

Products Installation Adjustment Switching distance Page

T‘\\ 666
KD/KL 08 \£§ Flush / non-flush Potentiometer Gl 01..15/01...3mm 668
P

KD /KL 06 Flush / non-flush Betaniiemeiar 01...15/01 ... 3mm

KD/KL 12 Flush / non-flush Potentiometer 1...4/1...8mm 670

2..8/2...15mm 672

KD/KL 18 \(’L Flush / non-flush Potentiometer
4
KD/KL 30 (;S Flush / non-flush Potentiometer 1..20/1...30 mm 674

SmartPlug

Products Special features Page

MFI (Inverter) Inverts NPN to PNP or PNP to NPN devices, N.C./N.O. also adjustable 680

MFC (Counter) s Adjustable counter (pulses or intervals) between 1 ... 65535 682

4|
MFT (Timer) | i Adjustable on-delay or drop-out delay between 1 ... 65535 ms 684
MFF (Frequency) Adjustable frequency monitoring between 15 ... 1000 Hz 686
.
MFW (Wipe Function) _ Adjustable wipe function for falling or rising edges; time range 1 ... 65535 ms 688
MFU (Universal) All-in multifunctional switching device programmable via USB 690
Accessories

Products Description Page
Brackets for sensors A-4

Mechanical accessories
Mountings for VISOR® and illumination A-14
Reflectors and reflective tape A-18

Optical accessories Lenses and protective casings A-27
[llumination A-27
Cables A-38

Electrical accessories Converters A-42
Power supply units, switching devices and Panel Viewer A-43

www.sensopart.com 13



g

with foresight

At SensoPart we already anticipate the future of automation

— T s~

“Our standard is not what is possible today, but the vision of
what will be achievable in future” — this has been our credo
since the founding of SensoPart in 1994. Our aim is to remain
one step ahead and be able to offer our customers the most in-
novative products on the market.

When we have identified a path as correct we follow it consist-

ently. As a family-run company we can act independently and as
we see fit — a major prerequisite for the extremely successful

Milestones in the company’s history

1994 | Founding of SensoPart Industriesensorik GmbH
in Wieden, in the Black Forest

development that SensoPart has achieved since its start.

Successful products, now considered indispensable for modern
factory automation, have been created from the many future-
oriented ideas of earlier days. But we do not simply rest on our
laurels — because we still have many ideas for the future.

Here the future concepts of Industry 4.0 are playing an impor-
tant role for us. Some of them have already been implemented
with our products.

1st place: German Sensor | 2004
Application Prize
Founding of |2004

SensoPart Inc., USA

2nd place: German | 2003
Sensor Application Prize

1999 | Founding of SensoPart 2002 | Special prize for young
France SARL companies, awarded by state
of Baden-Wiirttemberg

1997 | Founding of SensoPart UK Ltd 2001 | Opening of second site in

14 www.sensopart.com

Gottenheim near Freiburg-im-Breisgau

2001 | Baden-Wirttemberg
Innovation Prize




2006 | Baden-Wirttemberg
Innovation Prize

2009 | Freiburg
Innovation Prize

(D SENSOPART

“Dependability, responsibility and trust”

SensoPart is a family-run German company and this also influenc-

es our attitude towards work: we believe that dependability is im-

portant, we take responsibility for our activities, and we value

close and trusting relations within the company as well as with

our customers and business partners.

(0 i

Dr.Theodor Wanner,
Founder and Managing Director of SensoPart

Automation Award
20 years of SensoPart | 2014

2012 | Founding of
SensoPart China

2014

2005 | Extension building 2008 | “Top 100" Innovation Prize
in Gottenheim

Ground-breaking ceremony for (2016

the new production and
logistics building in Gottenheim

www.sensopart.com 15
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Innovations made in Germany e

Future-oriented solutions are created at SensoPart — and developed and produced
at our Gottenheim and Wieden sites

|
.q

Those entering the SensoPart building in Gottenheim near Less obvious, but nevertheless decisive for the whole, is our de-
Freiburg immediately notice that this is an innovative, open com- velopment department. We do everything to give new ideas and
pany. This first impression of order and transparency is confirmed innovations space here. Regardless of whether the optimisation

by a glance at our production facilities: everything is in the right of a product’s functional detail is involved or whether it is neces-

place here and everyone knows what they are doing. The resultis  sary to come up with a completely new product family, our de-

the famous quality “made in Germany", of which we at SensoPart  velopment engineers are committed with a lot of energy and

are particularly proud. great expertise. Numerous Innovation Prizes in recent years
document this: with success!

Milestones of product development

1994 1995 1996/1997 1998 1999 2003

FMH 18: the first proximity FT 50: scanner with FT 20: smallest photoelec- FT 50 C: the world’s F 90: laser distance FT 50 RLA: laser dis-

sensor in a cylindrical housing adjustable background tric proximity sensor with  smallest colour sensor sensor with long range, tance sensor (triangula-

with very precisely adjustable suppression and analogue  LED or laser light, adjusta-  with white light LED and  light time-of-flight meas-  tion process) with ex-

background suppression, achieved switching point indicator;  ble background suppres-  spectral colour separa- urement and an adjust- cellent measurement

via a 12-step potentiometer with rotatable plug sion and teach-in tion with innovative ment laser that can be properties and many
tube prism system switched off supplementary functions

16 www.sensopart.com
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At SensoPart we follow the principle of
lean production — characterised by
maximum flexibility and efficiency, as
well as the economical use of resources.

2006/2008

FA 45/46: vision sensors
in compact industry-ori-
ented housings (IP 67)
with built-in lens and in-
tegrated illumination

2009

FT 55: family of photoelec-
tric sensors with laser
proximity sensor with high-
ly precise, adjustable back-
ground, in plastic housings
(IP 69K) and long scanning
distances

2010
FT 10: the world's smallest
laser proximity sensor with

2011
F 25: variant-rich series
of powerful and robust

highly precise, adjustable back-miniature sensors with

ground suppression, and sup- highly precise, adjustable

pression of interference

background suppression

2011

VISOR®: user-friendly
vision sensor with par-
ticularly powerful image
processing and expand-
ed functionality

2015

F 10 Bluelight: Blue
LEDs with extra re-
liable detection with
very dark or trans-
parent objects

www.sensopart.com 17



From practical experience, for practical use

We are near our customers — all over the world

Innovative, flexible and practical — this is SensoPart. We have al-
ready brought many innovative solutions to fruition in collabora-

tion with our customers in Germany and abroad. Our sensor
specialists know exactly what industry needs and maintain close
personal exchanges with users. This allows the creation of con-
sistently practical products and solutions that compete success-
fully on the market.

It is indeed true that selection of the right sensor, the optimum
illumination and the appropriate configuration can sometimes be
a science in itself. So it is all the more important that our cus-
tomers can rely on our expertise and active support. Because
only practical use shows the value of a good and partnership-
based collaboration.

18 www.sensopart.com

Sectors

* Automotive and * Machine and * Food and beve- * Pharmaceutical and * Assembly and * Print industry
supplier industries plant construction rages industries cosmetics industries handling

+ Monitoring presence * Inspecting completeness + Small part detection + Front-edge * Pick & place
and position and sorting detection

Applications



(B SENSOPART

What our customers say about us

"“Products from SensoPart are very easy to integrate and configure.”
“SensoPart is always a good contact when tasks are tricky.”
“SensoPart has practical people.”

“We always get rapid and competent support from SensoPart.”

“SensoPart understands us and knows what we need.”

* Electronic » Packaging industry * Robotics * Solar industry  Laboratory * Plastics industry
production automation
* Product labelling » Distance measurement * Automated * Measurement of » Colour detection
and identification product tracking parts
(Track & Trace)

www.sensopart.com 19



More than sensors |

Customer service |
course at SensoPar

natter of |

SensoPart not only sells sensors, but is also available for its cus-

tomers before and after delivery of the product. We listen and
are pleased to offer our comprehensive specialist knowledge
and experience in industrial automation. For every customer re-
quirement, however specialised, we find an effective and practical
solution together.

Services for our customers

¢ Technical
feasibility analyses

Another advantage for our customers is that, at SensoPart, one
hand knows what the other is doing. As a medium-sized compa-
ny, we are sufficiently large to be able to achieve a lot but also
flexible enough to react quickly. Thus our customers can always
find a contact who knows exactly what is going on and can deal
with their enquiry — as a matter of course.

* Product and
application consulting

* Application support

20 www.sensopart.com

* Development support * Aftersales support



Technology is important, but people are
what matter for creating a successful
business partnership. This is why we place
great value on a persondal, trusting rela-
tionship with our customers. Our person-
nel always have a sympathetic ear for
questions and problems, and are delight-
ed to be able to help with words and
deeds.

www.sensopart.com/service

* Working out customer-specific * Product training on site or at
solutions SensoPart
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* Application support * Rapid replacement
(telephone, online, on site) and repair

www.sensopart.com



We are the future

Sustainable corporate development is-a top priority at SensoPart

Forward-looking thinking and action are self-evident at SensoPart
because they are the prerequisites for success — not just today,

but also in the future. On the one hand, this involves environmen-
tally friendly manufacturing techniques in line with the principle of
lean production: all our processes are characterised by maximum
efficiency, the responsible use of resources, and the consistent re-

cycling of production waste.
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Sustainability, on the other hand, means that we do everything
possible to maintain our innovative capability. This is why we in-
vest double the sector average on research and development.
And we ensure that we will also have good personnel in future:
about one-tenth of our workforce are trainees and students from
the Baden-Wiirttemberg Cooperative State University (DHBW).
Some of them will, we are certain, make a lasting impression on

the future of industrial sensors.
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We take environmental protection seri-
ously: solar collectors on the roof of our
buildings in Gottenheim generate, on
average, more electricity than is required
by our production plants.

www.sensopart.com




It’s set up!

VISOR®. The vision sensor for fast implementation.

VISION SENSOR
UNPACK, SETUP, RUN

--J

S\Nel\:\\
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Unpack, set up and run — never before have vision sensors been so powerful and so easily and intuitively operated. The VISOR® is
ready for operation in just ten minutes with a few mouse clicks. With VISOR® technology from SensoPart there is now a simple and
effective solution for even the most difficult of automation tasks. Whether objects with complex shapes, colour detection, data matrix
codes, self-illuminating display elements, or edge breakouts on solar cells — our application-specific vision sensors reliably detect all

relevant object features.

Housings

Integrated evaluation unit with
powerful signal processor, IP 67
enclosure rating, vibration-proof

Mounting
Simple and flexible mounting
thanks to dovetail

Interfaces

Integrated communication
interfaces (Ethernet, serial
interfaces, digital 1/O)

lllumination
Integrated LED illumination
(white, red, infrared, UV)

Lens
Integrated lens or C-mount
variants for long distances

www.sensopart.com 25






Unmasked!

Regardless of if black, white or brightly
coloured — our sensors miss nothing.

Who can see the tiger? Distinguishing object from background can sometimes be a real art. Photoelectric proximity sensors from

(P SENSOPART

SensoPart master this art with ultimate perfection. Thanks to their excellent background suppression they see precisely what matters:

the object itself — and nothing else!

High process stability

* Reliable suppression of
unwanted reflections
and ambient light

* Suppression of moving parts
in the background (e.g. the
transport belt, machine parts,
persons)

* Reliable detection of target
objects even at low distances to
the background

Reliable object detection

* Independent of the target object’s size, shape,
colour, material and surface properties

» Detection according to the principle of distance
measurement: precise and reliable

The economical solution

* Applicable for all task areas

* Rapid commissioning via simple teach-in

* Long machine running times thanks to quality
sensors from SensoPart, made in Germany

www.sensopart.com
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Tough

Our sensors are industry-oriented down to the last detail

ECOLAB

Ecolab is an established industry stand-
ard in the disinfection and detergent
industry, providing a standardised test
process.

Well thought-out down to the last detail
The mounting holes of our sub-miniature
sensors in the F 10 series are reinforced
with metal eyelets. This prevents the
housing from being damaged during
installation through the use of screws
that are too large or too great a torque.

28 www.sensopart.com

Robust in any location

Thanks to their well thought-out designs
and excellent workmanship, products
from SensoPart are ideally equipped for
harsh industrial conditions. Stable, tightly
sealed housings and tough metal plugs
make our sensors particularly reliable
and long-lived. They withstand vibrations
and daily cleaning with steam or water
Jjets.
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The IP 69K enclosure rating permits high-pressure cleaning at high temperatures. A
jet of steam or water at a pressure of 100 bar and a temperature of 80°C, hitting
the sensor from any direction, must not cause damage.



Industrial environments are not exactly gentle: dust and dirt, vi-
brations and tightly gripping hands belong to the harsh everyday
experiences undergone by every sensor. All components, from
the housing with its plug connections, through the mounting
technology, to the optical and electronic assemblies must there-
fore be designed in such a way that damage is largely ruled out
even under poor ambient conditions.

At SensoPart we place the highest value on the robustness and
long service-lives of our products: the sensor housings are made
of resistant materials (glass-fibre reinforced plastic or die-cast
aluminium) and tightly sealed (IP 67 or IP 69K) so that even
cleaning with a jet of steam cannot harm them. Indestructible
metal plugs do not give in even when faced with strong tensile

Firmly anchored

SensoPart offers suitable mounting solutions for the most varied of installation
situations. Our retaining and fixing brackets are extremely stable and unshakeably
hold the sensor in its place. Special designs with additional sensor protection are also
available.

(I SENSOPART

loading, and a special injection process protects the sensors'
electronic inner life from impacts and vibrations. Special mount-
ing brackets offer additional protection when things get really
hard.

Reliable function under all conditions

The industrial appropriateness of a sensor is not only a result of
mechanical strength but also sensoric robustness. Thanks to their
excellent background suppression our proximity sensors, for ex-
ample, are immune to interfering effects such as incidental sun-
light or reflections from bright metal parts.Varying target object
colours also have no effect on their reliable function. Our sen-
sors do exactly what one expects of them even under adverse
conditions.
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The greater the accuracy, the better

Our sensors are the best in their class regarding precision and reliability

To the point. Precisely
The sensors of the F 10, F 25 and F 55
series are experts in small-part detec-
tion. Even objects of only a few tenths of
a millimetre are reliably detected. The
precise background suppression is ad-
Jjustable via potentiometer or teach-in,
and ensures trouble-free operation. With a reliable view
Sensors from SensoPart are the first
choice for all applications in which preci-
sion, reliability and reproducibility matter.
They detect objects of differing shapes,
colours and sizes — even against bright
backgrounds and with highly reflective
machine parts.
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The performance of average sensors is quite sufficient for many
standard tasks in factory automation. But the wheat is separated
from the chaff as soon as demands for accuracy and reliable
function increase: in such cases one is well advised to choose a
sensor from SensoPart. Because our sensors are always among
the best in their class and thus offer, when it matters, the decisive
advantage regarding performance or accuracy.

Process reliability. Background suppression from SensoPart
Above all our laser sensors: they reliably detect even tiny parts
thanks to their precise, clearly contoured light spots. Sub-minia-
ture photoelectric proximity sensors with background suppres-
sion in our F 10 series can thus easily detect a wire with a diam-
eter of just 0.5 mm at a distance of 60 mm. And the quality of

our sensors’ background suppression is absolutely top class.
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VISOR® —in a class of its own

Our vision sensors are also very popular among users: our
VISOR® series — with their rapid image processing, bright inte-
grated LED illumination, and sophisticated evaluation algorithms
— are absolutely first class. Whether for object detection in

pick & place applications, the evaluation of 1D and 2D codes, or
the detection of damaged edges on solar cells — in every specific
application the sensors of the VISOR® platform show just how
much technological expertise they contain.

Rapid but nevertheless accurate

High throughput rates are important in
solar cell production. But this must not
be achieved at the cost of accuracy.A
case for the VISOR® Solar sensor from
SensoPart!
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Simply clever!

Our sensors make life easy for users

Uniform operation

SensoPart uses a uniform teach-in operating concept for all its photoelectric sensors

and proximity sensors, simplifying the operation of new products for users. The Teach-
in button can be locked after setup to prevent any unintentional readjustment. Logi-

cally arranged LEDs show the switching state.

Simple mounting
The bracket, rotatable around two axes, considerably simplifies the alignment of vision
sensors. Whereby it is extremely robust and does not become misaligned even with

impacts and vibrations.

Flexible cabling
The rotatable cable attachment or plug simplifies cabling, particularly when
installation space is limited.

uwdrvﬂ“&} # “_‘I

Comfortable fine alignment

Sensors can be precisely aligned after

mounting thanks to the integrated

dovetail guide (left). Mounting on a . Interfaces as required
bar bracket is similarly easy (right). e Io Llnk Our sensors have all the common inter-
faces and thus permit simple integration

Ether\'et/IP i higherranking control systems. Switch-
ing sensors are optionally available with

the IO-Link interface, while vision sensors

'. can be equipped with the fieldbus inter-
faces EtherNet/IP or PROFIBUS via an
adapter.
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Automation tasks can be very complex. But this by no means re-
quires a complicated solution for users. At SensoPart we place
great worth on developing technically convincing but neverthe-
less user-friendly solutions.

This already starts during installation: a large choice of well
thought-out mounting elements permits installation in every
conceivable location. Dovetail mounting, possible with many of
our sensors, is particularly flexible, considerably simplifying retro-
active fine alignment. We have also ensured that cabling is flexible
— by means of rotatable cable and plug connections.

(i SENSOPART
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Setup in just a few steps
The user interface of the VISOR® configuration programme offers a simple and com-
prehensible design. One need not be an image-processing expert!

(I SENSOPART

The setup of our sensors optionally takes place via potentiome-
ter; teach-in, control line or — particularly user-friendly — via

IO Link. The Auto-detect function for automatic PNP/NPN
switchover of the switching output is also a clever idea.

VISOR® — image processing for everyman

The vision sensors of the VISOR® series are good examples of
SensoPart's user-friendly philosophy: we have made quite com-
plex image processing so easy that handling and operation are
not much more complicated than that of switching sensors — so
that machine operators also have no problem.

Visualisation of images and results via web browser - VISOR®
vision sensor SensoWeb
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Sectors and applications

The best solution for you

Object detection
from Page 36

* Correct feed positions

* Inspection of completeness
and presence

* Counting of parts

* Inspecting assembly
processes

* Part detection and

Position/ orientation
detection

from Page 40

* Highly precise front-edge
detection, e.g. on transport belts

* Pick & place (2D position)

* Localisation of parts

* Assembly inspections

Measurement
from Page 42

* Measurement of components
* Distance measurement in the
um range
* Monitoring sag & dancer rolls
* Technologies: triangulation,
time-of-flight, ultrasonic,
2D camera

Colour, contrast &
luminescence

from Page 44

Detection and differentiation
of coloured parts

Detection of colour marks
Inspection of self-lighting
components such as LEDs
or displays

differentiation

There is nobody in sight, everything is moving as if by magic:
transport belts rattle; robot arms whirl; workpieces are individu-
alised, picked up and set down again, further transported on
belts, put together to create assemblies. Sensors from SensoPart
ensure that all these processes run smoothly and without human
intervention — we offer the appropriate sensor type for every
task in the process.

In the area of optoelectronics alone there is an enormous and
comprehensive variety of sensors: whether through-beam pho-
toelectric sensors, proximity sensors with background suppres-
sion, colour sensors, code readers, fibre-optic sensors, fork sen-
sors, sub-miniature sensors, glass photoelectric sensors or
ultraviolet sensors, with laser light or LED, in cuboid or metric
housings — every housing and every technology has its specific
strengths and areas of application.
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Printed mark detection

Our switching sensors cover numerous standard industrial appli-
cations such as monitoring presence and completeness, distance
and position determination, colour and mark detection, as well
as customer=specific requirements in a great variety of sectors.
Our vision sensors and systems detect complex objects or fluo-
rescent colours, decipher data matrix codes, and detect crooked
bottle tops or the broken edges of solar cells.

On the following pages we present a small selection of what our
sensors can do for you. Contact us if your application is not in-
cluded: we are certain that we will find the right solution for
your process, too!
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Identification Applications for the Transparent objects
from Page 46 solar sector from Page 49

* Product labelling from Page 48 * Detection of transparent objects

* Product identification « Position and edge damage of all types: glass, foils, PET
* Automated product tracking inspection * Detection of objects of all shapes:
* Product picking « Wafer dimensions flat glass, bottles
* Quality assurance, determination + Code reading on solar cells * Presence of objects
of quality parameters « Checking projections on * Precise front-edge detection 3

wafer boxes

From practical experience,

for practical use.

As versatile and varied as our sensors
are, they have this in common: they are
all extremely reliable. Because during
development of our products we not
only aim for the maximum that is feasi-
bly possible, but also for innovative and
solid solutions that can cope with the
demands of daily practice.

Versatile vision experts — VISOR® vision sensors. Small-part detection with the world’s smallest laser scanner: FT 10.
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Obiject detection

Checking presence, inspecting completeness, counting and sorting

Is the object present? How is it lying on the belt? Is a detail missing or is it wrongly mounted? These and other applications can be
reliably automated with sensors from SensoPart. For object detection tasks we recommend, for example, the use of photoelectric
sensors or proximity sensors of the F 10, F 25 or F 55 series, or one of the fibre-optic cable sensors from the FL 70 series. And our
vision sensors in the VISOR® series are a good choice for checking the completeness of complex objects.

Feeding of small parts in correct alignment
Page 96

On the basis of a pattern comparison, a VISOR® object sensor

detects whether the parts have been supplied in the correct

orientation.

» Highly precise determination of orientation
(X-/-position and orientation)

» Comprehensible configuration software with user guidance
and context help

* Viewer software with hierarchical user rights

* Image recorder for simulation of the application without a
sensor

Inspecting completeness of a mobile phone keyboard
Page 96

A VISOR® object sensor inspects whether all the keys are
present on a mobile phone and mounted in the correct
positions.
» Powerful part finding and tracking
(five detectors plus position tracking)
+ Simultaneous inspection of several object features
» Comprehensive logic functions
* 6 configurable result outputs
» Comprehensible, multi-lingual configuration software with
user guidance and context help
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Checking filling levels and the correct sit of bottle tops
Page 146

In a single pass, the Eyesight vision system checks whether the

bottles have been filled to the correct level and whether the

caps are sitting straight

» Universally applicable stand-alone image processing system

* Rapid graphic parameterisation via drag & drop

» Comprehensive functions library with numerous
image-processing tools

» Complex, iterative linkage of individual inspections

* Free definition of output data

» Easy and rapid commissioning

Baggage distribution
Page 342

The FR 50 R retroreflective photoelectric sensor detects the
arrival of a piece of luggage at the end of the belt.

» Reliable detection of objects regardless of their surfaces

* Long ranges and operating distances possible

Pick & Place without programming
Page 96

In order to pick up a component, a robot needs to know the
part's exact position, particularly in relation to the robot’s own
coordinate system. Instead of programming the conversion of
sensor coordinates into robot coordinates in the control sys-
tem, which can be a time-consuming process, this can now be
done in the VISOR® configuration software in just a few mouse
clicks. This represents a significant boost in efficiency when set-
ting up pick & place applications!

* Simple conversion of pixels into robot coordinates

» Correction for image distortions

* Full automation of calibration process

* Exact part position in robot coordinates
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Obiject detection

Checking presence, inspecting completeness, counting and sorting

Checking the presence of small parts on a vibrating feeder
Page 448

An FL 70 fibre-optic sensor registers the presence of
workpieces at the end of the feed section.
» Extremely precise switching behaviour
» Simple teach-in with support from display
» Very good small-part detection through the use
of focused fibre-optic cable
* Wide, individual range of fibre-optic cables for differing tasks
* Flexible fibre-optic cable arrangement

Counting parts on a vibrating feeder
Page 540

W=

= fg G
Mg An FGL fork sensor monitors whether the feed section is
completely occupied with workpieces and, if necessary, stops

the transport belt.

* Small-part detection down to 0.2 mm

* High switching frequency for rapid conveyor processes

* Vibration-proof plastic housings

* Wide variety of mounting possibilities for economical,
easy mounting

» Status LEDs with all-round visibility on fork ends

* Sensitivity adjustment via teach-in

Counting plug pins
Page 366

The precise FR 55-RL laser retroreflective photoelectric

sensor detects pins even with very small diameters.

* Reliable small-part detection thanks to fine laser beam

* Laser Class 1, no risk for the human eye

 Sensitivity adjustment via teach-in or control line

» Dovetail designs and rotatable plug/cable connection
for simple and flexible mounting
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Detection of IC pins
Page 446

Even the smallest of objects, such as IC pins, can be reliably de-

tected with the FL 20 R fibre-optic sensor as a result of its small

light spot diameter.

» Amplifier easily integrated due to small housing

* Wide range of fibre-optic cables, covering numerous
applications

Checking lids
Page 298

Lids lying the wrong way round are reliably detected with the

FT 25-RLH laser photoelectric proximity sensor thanks to

background suppression that works on the distance principle.

* Minimum height differences are detected

* Largely independent of object surfaces and colours

» Easy teach-in

* No impairment from highly reflective or moving backgrounds

* Most accurate small-part detection thanks to innovative laser
technology (Laser Class 1)

* Versatile mounting possibilities

Diverting out uncoated parts
Page 310

Brightness differences can be reliably detected with the
FT 25-R diffuse photoelectric proximity sensor.

» Detection of even the slightest of grey differences

* Long operating distances possible

* Simple teach-in
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Detection of orientation/position

Front-edge detection, pick & place, quality inspections

In order to be able to pick up a workpiece or component from a belt with a targeted robot gripper one has to know the exact

position in advance. Our photoelectric proximity sensors with background suppression in the FT 10 and FT 25 series are ideally

suited for such tasks. If, in a pick & place application, the X-/Y-position and orientation are also required, or if complex assemblies

must be inspected for correct and complete assembly, we recommend our vision sensors in the VISOR® series, which can detect

several features in a single pass.
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Precise circuit board front-edge detection
Page 278

The front edges of circuit boards are registered with the
FT 10-RLH sub-miniature sensor with background suppression.

Flexible mounting thanks to adjustable background

suppression

Reliable detection even with reflective metallic parts
in the background

Very low space requirement

(dimensions only 21 x 14 x 8 mm)
Precise switching behaviour due to small laser light spot
(Laser Class 1)

Object front-edge detection
Page 302

One FT 25-RHD photoelectric proximity sensor with back-
ground suppression detects the front edges of individualised
chocolate bars.

No impairment by highly reflective or moving backgrounds
and transport belts

High scanning distance with all common materials and
surfaces

Adjustable, precise background suppression

(distance measurement principle)

Simple scanning distance adjustment via teach-in

Very easily visible light spot for simple alignment

Wide range of different types and designs

Also available as a laser version for highly precise detection tasks



Monitoring IC pins
Page 298

The fine light beam of the FT 25-RLH laser sensor permits

precise detection of even small objects such as IC pins.

* Reliable even with highly reflective metal parts

* High scanning rate possible with high switching frequency

* Independent of object colour and surface

* Backgrounds located very close to the object are reliably
suppressed

(I SENSOPART
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Measurement

Measuring parts, monitoring sag, measuring thickness and distance

In many processes, similar values such as the distance or thickness of an object must be determined. In such applications, the laser
distance sensors of the FT 50-RLA series (which operate using the triangulation principle), and the particularly far-sighted FR 90
retroreflective photoelectric sensor (which measures distances of up to 250 m with an accuracy in the pm range by means of light
time-of-flight technology), have proved useful. And our VISOR® vision sensor is available for detailed inspections of dimensional
accuracy. It can be calibrated at a mouse click thanks to the VISOR® calibration plate, and any image errors or distortions are
automatically corrected. For more complex tasks, use the Eyesight vision system with a function library of over 100 functions.

0000000000000 00 VISOR® calibration plate

[ NN NN NN NNNNNNNN] . . . . .
OUOUCOOOUOOOOEE  Automatic correction of image errors and distortions for a
000000000O0CO0CO0COKOCS

00000000000 0OCOCT 1 i 1 1
AAAAA A A A A AAARAA precise positioning, measurement and checking.

000000000000 OCCT
0000000000000 OCO
000000000000 O0C0OCT
0000000000000 0O0
000000000000 OCOCTO
0000000000000 00
000000000000 O0COCTOC

Measurement of turned parts on a rotary table

Page 96

Turned parts can be inspected for dimensional accuracy with the

VISOR® vision sensor.

» Compact hardware, optionnally available with C-Mount lens
and protective tube

* Appropriate illumination (surface light) for high process reliability

* Powerful part-finding and tracking

* Caliper function for the reliable measurement of distances

* Calibration in millimeters with distortion correction at a
mouse click using the VISOR® calibration plate

Monitoring the sag of carpets
Page 560

The UT 20 ultrasonic sensor checks the sag of textile floor
coverings in order to ensure even winding.
* Highly accurate distance measurement
* Reliable operation on all surfaces: textiles, paper, foils
(also transparent)
* Product range with analogue and switching outputs
* Very small housing for simple installation even when space

is limited
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Crane positioning with light time-of-flight distance sensors
Page 230

The FR 90 distance sensor measures the horizontal position of

the jib on a gantry crane and thus improves collision prevention.

* Non-contact and robust light time-of-flight measurement
instead of wear-prone mechanical distance determination

» Operating range of up to 250 m

» Various interfaces including SSI and RS 422

* High repeatability accuracy and high measurement rates

Dancer roll regulation and sag monitoring
Page 200

An FT 50 RLA laser distance sensor determines the position of

the dancer roll and thus ensures even winding of the coil.

* Precise determination of dancer roll position for active
traction force regulation of the web being wound

* Reliable detection regardless of the target object’s surface
properties

* Short response time for rapid processes

* Variety of measurement ranges for numerous tasks

* RS-485 interface and analogue output

Determining coil thickness on a packaging machine
Page 200

An FT 50 RLA laser distance sensor measures the distance to
the coil surface in order to activate roll changes.

* Small housing for easy integration

* High accuracy regardless of target object's surface properties
* Short response time

* Programmable switching outputs
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Colour, contrast and luminescence

Checking presence of coloured objects, printed mark detection, inspecting LEDs

Most sensors are colour-blind, but not all: with the FT 25, FT 50 C and FT 50 UV series, SensoPart offers special sensors for detect-
ing colours, grey values and even invisible luminescent marks. Whereby either the colour or grey values of the target object or at-
tached colour marks or labels can be evaluated. The VISOR® Color, which can even detect self-lighting objects such as LEDs, is par-
ticularly versatile.

Detection of coloured bottle tops in a filling plant
Page 246

An FT 50 C white-light colour sensor checks whether the

bottle tops are correct on the basis of their colour

* High colour selectivity, independent of scanning distance
fluctuations

» Reliable colour detection with tops made of metal or plastic

* Very reliable, even with wobbling or vibrating bottles and
objects

» Teach-in of individual colours or scanning-in of colour ranges

* Available with three different light-spot geometries

Inspecting LEDs in car production
Page 114

A VISOR® Color inspects the correct colour of LEDs installed in

dashboards.

» Application-specific pre-configured vision sensor

* Detection of active (i.e. self-lighting) colours as well as
“non-colours” (white, grey, black)

* High detection accuracy, even with very slight colour nuances

* Simple alignment with user-friendly configuration software

* Image recorder for offline simulation without sensor
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Printed mark detection on endless packaging
Page 260

The cutting position is determined on the basis of printed marks

detected using an FT 25-RGB contrast scanner.

Resolution of 30 contrast levels

Reflective foils are also reliably detected

Unaffected by vibrations or flapping material

High switching frequency for maximum positioning accuracy
Comfortable teach-in operation, with feedback of signal/
contrast quality

Very small housing

Automatic selection of the ideal transmission colour for the
taught-in contrast

Checking the presence of package inserts
Page 266

An FT 50 C-UV luminescence sensor detects the package

inserts in the medical package. Whereby it uses the luminescent

properties of the paper for reliable detection.

Extremely reliable detection at varying distances between
sensor and target object using a patented sensor concept
Also suitable for narrow packages thanks to small light spot
Small, compact housing (dimensions just 50 x 50 x 17 mm)
Reliable suppression of luminescence in the background of
the target object
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Identification

Reading of bar codes and data matrix codes, OCR, tracking of components

The unbroken tracking of parts and products plays an increasingly important role in industrial processes. This is why parts are provid-

ed with one- or two-dimensional codes that are either attached using labels or directly placed on the part by means of dot peening

or laser (direct marking). Our code readers in the VISOR® series read bar codes and data matrix codes of numerous types. Even ex-

tremely small printing or marked codes on difficult substrates (wrinkled, reflective, rough) can be reliably detected using a variety of

optical and illumination variants.

T

Y

Code with low contrast
This is made readable by the high toler-
ance to weakly contrasting codes.

Dot-peened code on rough substrate
This is made readable by means of pow-
erful algorithms. The dot-peened imprint
in optical characters can be checked for
presence using object detection.

Code with small “quiet zone”
Even codes with a small quiet zone or
damaged finder pattern can be read.

Code reading on solar cells

Even extremely small codes, such as
those on silicon solar cells, or highly
reflective codes, e.g. on thin-layer solar
cells, can be read.
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Evaluation of printed and directly marked codes
Page 158

A VISOR® Code Reader checks both the dot-peened data

matrix code on a die-cast part and the code printed on the

corresponding packaging.

* Forall conventional 2D data matrix codes and 1D bar codes

» Optimum cost-effectiveness due to the combination of code
reading and object detection in a single device

* High operational reliability thanks to reliable detection of
even poorly legible codes

* Flexible and simple integration in PC and PLC environments

» Very high flexibility, e.g. reading of several similar or differing
codes types in a single read process

» Reading of optical characters with OCR

Reading optical characters
Dotted fonts can also be read with OCR.

Printed codes on pharmaceutical
packaging

It is possible to search for both ECC200
or bar codes (e.g. EAN 13) simultane-
ously. In addition to code reading, the
presence of optical characters can be
inspected using object detection.
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Mulitshot: Recognition of indentations and bumps on even
surfaces
Page 158

With the multishot function, four images are captured in se-
quence, each illuminated from another direction. By combining
the four images in one single image, a pseudo height image can
be created. This method is particularly suitable for the detection
of indentations and bumps on even surfaces, e.g. stamped fonts,
codes or surface defects.
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Applications in the solar sector

Positioning, detecting edge breaks, front-edge detection
and checking for projections, double layers detection

SensoPart has developed customised automation solutions for the photovoltaic industry. These include, for example, monitoring the
positions and broken edges of solar wafers and cells in handling areas, as well as the unbroken tracking of crystalline and thin-layer
solar cells via directly marked data matrix codes. In addition to switching sensors, application-specific solar sensors from the VISOR®
series are used for these applications.

Monitoring the positions and broken edges of solar wafers
Page 132

VISOR® Solar sensors check the correct position of the wafer
and detect any broken edges during various phases of solar cell
production.
* Precise detection of position and orientation of wafers
and cells
* Breakage detection regardless of type of wafer or cell
» Edges monitored with sub-pixel accuracy
» Simple integration in just a few steps
* No background illumination necessary
* Measurement of wafers
* Position and orientation of busbars

Checking presence of wafers
Page 276 / Page 198

An FT 10-RLH sub-miniature scanner with background suppres-

sion detects the lowest wafer in the cassette. At the same time,

an FT 50-RLA analogue laser distance sensor checks slot occu-

pation from above.

* Bright, precise light spot for accurate switching behaviour and
easy alignment

* Sub-miniature housing for installation in the smallest of spaces
(dimensions only 21 x 14 x 8 mm)

* Reliable and precise height detection and determination with
the FT 50-RLA distance sensor
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Transparent objects (3 SENSOPART

Checking presence of bottles, foils and small transparent parts

Transparent objects pose special challenges for sensors because their low absorption rates require very high sensitivity. SensoPart of-
fers special retroreflective photoelectric sensors (FR 25-RGO), uftrasonic sensors (UT 20, UT 20 Soundpipe, UMT 30 and cylindrical housings)
as well as BGS sensors with blue transmission LED (FT 10-BF2/-BF3, FT 25-BF2, FT 55-BH) for the reliable detection of such objects.
This permits the reliable detection of transparent objects of any shape, and made of any material.

Checking the presence of bottles in a filling plant
Page 312

The FR 25-RGO retroreflective photoelectric sensor detects

transparent bottles in a filling plant.

* Reliable detection of glass and transparent plastic using the
autocollimation principle

* Reliable detection of any bottle diameters and objects, e.g.
small ampoules in the pharmaceutical industry

* Trouble-free flat glass and foil detection

» Operating range of up to 2 m, reliable detection from
range of 0 mm

» DELTA function: automatic adaptation of the sensor to
changing ambient conditions

More applications:
Page 556

UT 20 Soundpipe ultrasonic sensors in cuboid housings and the
UMT 30 ultrasonic sensor as well as the BGS sensors with blue
transmission LED reliably detect transparent objects in various
industrial sectors.

* Reliable detection of ampoules in the pharmaceutical industry
* Dependable monitoring of blister packages for tablets

» Reliable detection of transparent foils in the print industry

» Control of pallet packaging plants with transparent stretch foil
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VISOR® vision sensors and the Eyesight vision systems

Image processing made simplel!

VISOR® Allround
from Page 66

V20-All-A2-R12

* All evaluations (“Detectors”) of object
sensor and code reader united in one
device

>> Page 68

V20C-All-A2-W12

* All evaluations (“Detectors”) of object
sensor , colour sensor and code
reader united in one device

>> Page 76

VISOR® Object Sensor
from Page 96

V10-0OB-S1-W12

* Standard version configurable for 8
inspection tasks, up to 32 evaluations
can be used for each inspection task

>> Page 104

V20-0OB-A2-W12

* Advanced version configurable for 255
inspection tasks as required, with 255
evaluations per inspection task as
desired

* Megapixel resolution

>> Page 98

VISOR® Color
from Page 114

V10C-CO-S2-W12

* Standard version for colour detec-
tion with up to 8 inspection tasks
and up to 32 evaluations

>> Page 122

V20C-CO-A2-W12

* Advanced version for colour detec-
tion and object detection with up to
255 inspection tasks and up to
255 evaluations

>> Page 116

VISOR® Solar Sensor
from Page 132

V10-50-§1-Wé

* Standard version for detecting
position and breakouts of wafers
and cells

* Easy operation without previous
knowledge of image processing

>> Page 138

V10-SO-A1-Wé

* Advanced version for the
comprehensive measurement
of wafers and cells
With busbar detection

>> Page 140

SensoPart covers the entire range of industrial image processing
with its portfolio of vision solutions — from VISOR® plug & play
solutions for standard applications to the freely configurable Eye-
sight vision system for particularly complex automation tasks.

Camera + Software = Vision!

A powerful smart camera in compact tightly sealed sensor
housings with uniform dovetail mounting forms the basis of our
VISOR® vision sensor and Eyesight vision systems. Among other
features, it has integrated signal processing, LED illumination
(white, red, infrared, UV), data interfaces and digital I/Os, inte-
grated optics or C-mount, as well as user-friendly configuration
software.
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Most of the inspection tasks that are required in practice can be
solved with one of ourVISOR® vision sensors that are ready for
use in just a few steps. With up to 50 evaluations per second,
our VISOR® vision sensors are also the right choice for rapid
processes.

And for particularly complex cases we offer the Eyesight, a flexi-
ble vision system with which you can also implement your most
sophisticated automation requirements.

C-mount variants:

* C-mount for many variants; can be
combined with C-mount protective
casings

* VISOR® V20 variants with megapixel
resolution for high precision




Eyesight Vision Systems
from Page 146

V20-EYE-A2-C

* Megapixel resolution (1280 x
1024 pixels) for higher precision

>> Page 150

V10-EYE-A1-C

» Complete image-processing
package with robust and flexible
hardware

* Standard resolution (736 x 480
pixels)

>> Page 156

Object detection and classification:
The VISOR® object sensor monitors the
sorting of parts and regulates ejection.

VISOR® Code Reader
from Page 158
V10-CR-A1-R12

1D/2D codes and objects

a single reading pass
>> Page 182

V20-CR-P2-R12

* Professional version with optical
character reading (OCR)

* Megapixel resolution

>> Page 168

Detection of coloured objects:

The VISOR® Color sensor detects not only
colours and colour intensities, but also
“non-colours”, i.e. white, black and grey.

* Advanced version for detection of

* Reads several different code types in

<

Positioning and inspecting solar cells:
The VISOR® Solar sensor detects the
position and orientation of wafers and
cells, as well as any damage.

(P SENSOPART

m made in Germany

Code reading:

The VISOR® Code Reader detects all
common printed and directly marked
data matrix and bar codes.
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Ready, steady, go!

VISOR® vision sensors — complexities made easy




(B SENSOPART

Unpack, adjust and off you go — vision sensors have never before been so powerful and so easily and intuitively operated. The
VISOR® is ready for operation in only ten minutes with just a few mouse clicks. Thanks to VISOR® technology from SensoPart,
there is now also a simple and effective solution for the most difficult automation tasks. VWWhether objects with complex shapes, colour
detection, data matrix codes, self-illuminating display elements, or edge breakouts on solar cells, our application-specific vision sensors

reliably detect all relevant object features.

It's all there. Housing;

Integrated evaluation unit with
powerful signal processor
Vibration-proof with an
enclosure rating of IP 67

Mounting:
Simple and flexible mounting

thanks to dovetail design lllumination:

Integrated LED illumination
(white, red, infrared, UV)

Interfaces:

Integrated communication
interfaces (Ethernet, serial
interfaces, digital I/O)

Figure 1:1

L Lens:
Integrated lens or C-mount
variants for long operating
distances

C-mount variants for long
operating distances
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VISOR® Allround

System description

VISOR® Allround — Object detection in colour plus identifi-
cation united in one device

The VISOR® Allround is the latest member in the VISOR family
and a real multi-talent among vision sensors. In the new allround
version, the device unites the functions of the object sensor

(i.a. calibration, pattern matching, contour, calliper; BLOB) with
the powerful tools of the code reader (bar code, datamatrix and
optical character recognition). When feeding parts in correct
alignment or positioning components, additional datamatrix
codes for example can now also be read. With a resolution of
up to 1.3 mega-pixel even the smallest details are reliably de-
tected and evaluated.

In addition to the monochrome version, the VISOR® Allround is
also available as a colour version with up to 1.3 megapixel.

Thus additional "Detectors" are available for colour evaluation.
Even the subtlest nuances in shade can be reliably detected.
The relevant object colours, for example, can be taught-in quite
simply by push of a button or - thanks to the intuitive colour
histogram - set graphically for each channel in the colour space.
The authorised colour tolerances can be defined by the user

Special image filters for image pre-processing can be used, e.g.
to highlight edges or to suppress distracting details.

Communication interfaces

In addition to EtherNet/IP and TCP/IP, the VISOR® vision sensors
also support the fieldbus standard Profinet IO and thus "under-
stand" the most common communication standards of Industrial
Ethernet. Thanks to freely available PLC function blocks for Sie-
mens S7, Codesys and Allen Bradley, the VISOR® can also be
easily and flexibly connected to PLC environments.

The new VISOR® Allround is thus one of the most powerful
vision sensors in the market.
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Product variants: the VISOR® Allround

Features/sensors

Functions
Resolution V10 in pixels
Resolution V20 in pixels

Image rate per second
V10 | V20

Number of jobs | detectors
Mulitshot

Position tracking
Calibration

Contour
(X-Y-translation, rotation)

Pattern comparison (X-,Y-
translation)

BLOB

Calliper

Grey threshold
Contrast
Brightness
Colour area
Colour list
Colour value
Data code

Bar code

Optical character recognition
(OCR)

Freeform Tool

Interfaces
Inputs | outputs

Freely definable switching
outputs/ inputs, PNP or NPN

Encoder input

I/O expansion
RS232|RS422
Ethernet/data transmission
EtherNet/IP

PROFINET

SensoWeb

Lens

V10 integrated,
6mm |12 mm | 25 mm

V20 integrated, 12 mm
C-mount

Operation/visualisation

Viewer software with user
guidance

Hierarchical user rights

V10/V20
Advanced

736 x480 Mono
1280 x 1024 Mono
50 | 40

max. 255 | max. 255

AN AN NN

S

AN

2| 4

Vv
Vv
Vv
Vv

VIvI|v

V10C/V20C V20
Advanced Professional

736 x480 Colour —
1280 x 1024 Colour 1280 x 1024 Mono
40120 —| 40

max. 255 | max. 255 max. 255

_ v
v
v v
v v
v v
%
v v
v %
v v
v v
v v
v _
v _
v _
v v
v v
v v
v v
214 214
4 4
v v
v v
% v
Vv v
% v
% v
v v
VIv|Y .
v v
v v
v v
v v
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Overview of the user interface

& L & @ © O = &

Result window: Overview of all results.

Menu bar: rapid access to the most important functions.

Context help: precise information on every work step.

Status line: current information on active job and on state of outputs.

Setup navigation: dependable user guidance through the configuration process.

Image window: live picture of the object with graphic display of inspection area and results.

Trigger function: triggered operation or free-running, single picture or serial switching.

Online/offline operation: operating with sensor connected or simulation with stored pictures.
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VISOR® Obiject sensor

System description

The VISOR® Obiject sensor from SensoPart not only impresses
with its excellent performance data, but also with its sophisticated
operating concept: even the definition of complex inspection
tasks is achieved rapidly and without complication thanks to its
comfortable and easily understood user interface — even with-
out detailed image-processing knowledge. You define and test
your inspection tasks (“job”) and desired evaluations (“‘detec-
tors") in a few intuitive setup steps.

The effect of every setting is immediately visible in the image.
Comprehensive logic functions allow the direct assignment of
more complex inspection results to one of six digital result out-
puts Time-based control of signal output is also possible via the
integrated encoder function. The integrated image recorder,
with which you can carry out fault analyses and simulations, is
also very helpful.

Everything in view with the Viewer: after completing configura-
tion, the vision sensor works in your production plant autono-
mously, i.e. without a PC connection. Of course, data can be
called up at any time during running operation: our own Viewer
software ,,SensoView" with hierarchical user rights (reliably pre-
venting unintentional changes to the configuration) is available
for this. "SensoVWeb" enables a simple integration into the plant
visualisation via web browser. Professional image processing can
be this simple and comfortable!
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Step-by-step to your goal

1. Job: select an inspection task or create a new one.

2. Position tracking: define a position detector (optional).

3. Detectors: define the desired evaluations.

4. Output: assign the inspection results to the switching outputs.

5. Results: test your configuration.

6. Start the sensor: run your job on the sensor.

Product variants: the VISOR® Object sensor

Features/sensors Standard Advanced
Functions

Resolution V10 in pixels 736x480 736 x480
Resolution V20 in pixels = 1280 x 1024
Image rate per second V10 | V20 50| - 50 | 40
Number of jobs | detectors 8132 max. 255 | max. 255
Position tracking Contour only v
Calibration = v
Contour v v
(X-Y-translation, rotation)

Pattern comparison (X- Y-translation) v v

BLOB - v
Calliper - v

Grey threshold v v
Contrast 4 v
Brightness v v
Freeform Tool Contour only v
Interfaces

Inputs | outputs 2|4 2|4
Freely definable switching outputs/ 2 A

inputs, PNP or NPN

Encoder input - v

I/O expansion = v
RS232 |RS422 =(= ViV
Ethernet/data transmission v v
EtherNet/IP v v
PROFINET v v
SensoWeb v v

Lens
V10 integrated,

6 mm |12 mm | 25 mm vVIvi- VIiviv
V20 integrated, 12 mm - v
C-mount - v
Operation/visualisation
Viewer software with user guidance v v
Hierarchical user rights v v
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Overview of the user interface

Menu bar: rapid access to the most important functions

Setup navigation: dependable user guidance through the configuration process

Image window: live picture of the object with graphic display of inspection area and results
Context help: precise information on every work step

Trigger function: triggered operation or free-running, single picture or serial switching
Online/offline operation: operating with sensor connected or simulation with stored pictures

Configuration window: input of parameters for every navigation step

T @ & [ B @] [= >

Status line: current information on active job and on state of outputs
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VISOR® Color

System description

The vision colour sensors of the VISOR® Color series offer com-
prehensive functions for detecting coloured objects. Instead of
the usual monochrome imaging chip they are equipped with a
colour chip with a resolution of up to 1.3 megapixels (V20).

The comprehensive selection of detectors for object detection
corresponds to the functional range of VISOR® object sensors.
In addition to the detectors for sample comparison, contour,
contrast, grey level, brightness and position tracking (selectable
via sample comparison, contour or edge scanning), the VISOR®
Color is also equipped with three detectors for colour detection.
Three colour spaces (RGB, HSV, Lab) and several colour channels
are available.

With the new colour detectors, the VISOR® Color is capable of
differentiating between the finest of colour nuances. Any desired
number of colours, colour gradients or colour patterns can be
stored in the sensor memory and called up on demand. Moreover,
objects with similar colours can be searched for.

Uniform operation for all VISOR® sensors

Setup of the VISOR® Color takes place via the proven intuitive
user interface of the VISOR® series, with which even complex
inspection tasks can be configured without detailed knowledge
of image processing. Inspection tasks (jobs), position tracking
(alignment) and the desired evaluations (detector) can be con-
figured and tested in a few intuitively understandable setup
steps. The effect of every setting is immediately visible in the
image. Comprehensive logic functions allow the direct assign-
ment of complex inspection results to one of six digital results
outputs. With the help of the I/O expansion, available as an
accessory, it is even possible to trigger up to 32 supplementary
switching outputs.

58 www.sensopart.com

Features/sensors

Functions
Resolution,V10

Resolution,V20

Image rate per second V10 | V20
Number of jobs | detectors
Position tracking

Calibration

Contour (X-,Y-translation, rotation)

Sample comparison (X-,Y-translation)

BLOB
Calliper
Grey level
Contrast
Brightness
Colour value
Colour area
Colour list

Free-form tool

Interfaces
Inputs | outputs

Freely definable switching inputs/
outputs, PNP or NPN

Encoder input

Interface for |O box
RS232|RS422
Ethernet / Data transfer
EtherNet / IP
PROFINET

SensoWeb

Lens

V10 integrated,
6mm |12 mm | 25 mm

V20 integrated, 12 mm
C-mount

Operation/visualization

Viewer software
with user guidance

Graded user rights

Product variants: VISOR® Color

Standard

736 x 480
Color

40| -
8|32
Contour only

v

N

VIV

Advanced

736 x 480
Color

1280 x 1024
Color

40| 20
max. 255 | max. 255

UL N N N N N N N N N N NN

2|4
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Overview of the user interface

Colour channel: selection of the colour space and the colour channels in which the detector is to operate

Colour selection: setting of the colour to be searched for
A good/bad result is generated depending on the proportion of the area

Thresholds: setting of the threshold for the good/bad signal
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VISOR® Solar sensor

System description

The tailor-made solution for wafer handling.

The VISOR® Solar sensor can be configured for image processing
with a few clicks and without previous knowledge. The user de-
fines the inspection criteria and selects the relevant information,
e.g. wafer position and orientation, wafer dimensions, breakout
depth, position and orientation of the busbar, or wafer quality.

Plug & play: using the VISOR® Solar sensor is much easier than a
classic image-processing solution. Because the functions relevant
for wafer and cell inspections, e.g. the detection of wafer geome-
try and any defects, are already pre-configured so that the sen-
sor is ready for operation after just a few mouse clicks. This is
quick, doesn't cost much and functions wonderfully. Sunny times
await youl!

HIGHLIGHTS OF THE VISOR® SOLAR SENSOR

* Simple integration

* Precise position detection

* Finds breakouts from depth

* Detection of holes

» Conveyor systems can be cut out
* Short cycle times from 60 ms

* Reliable operation, even in daylight
* No backlight necessary

* Little space required: operating distance
from 360 mm
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Features/sensors

Functions

Resolution in pixels, V10
Resolution in pixels,V20

Image rate per second V10/V20
Number of jobs | detectors

Position tracking

Pattern comparison (X-,Y-translation)

Grey threshold

Contrast

Brightness

Wafer position and breakouts
Busbar position and number
Calliper

Interfaces
Inputs | outputs

Freely definable switching outputs/
inputs, PNP or NPN

Encoder input

I/O expansion

RS232 | RS422
Ethernet/data transmission
EtherNet/IP

PROFINET

SensoWeb

Lens
Integrated 6mm | 12mm

C-mount

Operation/visualisation

Viewer software with
user guidance

Hierarchical user rights

Standard

736 x 480

50 | —
8132

AN

204

Product variants: the VISOR® Solar sensor

Advanced

736 x 480
1280 x 1024
50 | 40
2551255

= |2 NN X X X X X X
T\ N

S S

ANERN
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Detector Wafer
Alignment
The wafer detector is a very powerful, easy to use
Detector vision tool to detect position and possible chips on
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Output and so can also be used as an aid to pick and place
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Overview of the user interface

Wafer: select wafer size

Breakout dimensions: define good / bad criteria according to the size of the breakout
Breakout shape: detection of differently shaped breakouts

Holes: reject wafers with holes

[ B 0] [=] ]

Calibration: the camera is calibrated with one click
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Eyesight vision systems

System description

Most image-processing applications can be rapidly and easily
solved with pre-configured VISOR® vision sensors. However,
their range of functions is not always sufficient for particularly
demanding or specific tasks — but here, too, SensoPart has the
right solution: the freely programmable Eyesight vision systems
offer comprehensive configuration possibilities so that you can
also implement very complex automation applications with the
smart camera. Whereby complex is not synonymous with com-
plicated: the graphic programming by means of drag & drop
makes it easy for you to “construct” your own applications.

Product variants: the Eyesight vision systems

EYESIGHT HIGHLIGHTS

* Complete image-processing package with robust and
flexible smart camera

* Programming of function blocks via drag & drop
» Complex iterative linkage of individual inspections
* Image and result visualisation in inspection mode
* Interpreter for programming your own functions

* Image processing can be simulated on the PC without
the camera

* Freely programmable data protocol for Ethernet and serial
interface

Features/sensors

Functions
Resolution in pixels
Image rate per second

Number of inspection
programmes

Function blocks

Interfaces
Inputs | outputs

Freely definable switching
outputs/inputs

I/O expansion
RS422 | RS232

Ethernet/data transmission

Lens
Integrated 6 mm | 12 mm

C-mount

Operation/visualisation

Viewer software eye view
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V20 Advanced

1280 x1024, monochrome
40

No limitation
(max. 40 Mb)

See overview of
commands >> Page 64

2|4
4

v

v v
v

—|v

V10 Advanced

736 x 480, monochrome
50

No limitation

(max. 40 Mb)

See overview of
commands >> Page 64

V20C Advanced

1280 x1024, color

V10C Advanced

736 x 480, color

20 40
No limitation No limitation
(max. 40 Mb) (max. 40 Mb)

See overview of
commands >> Page 64

See overview of
commands >> Page 64

214 214 204
4 4 4
v v v
v | v v | v v | v
v v v
v v - v v |V
v v v
v v v
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Overview of the user interface

Menu bar Command bar Programme Editor Camera viewer
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Step-by-step to your goal

Step 1 Step 2 Step 3 Step 4
Image capture Referencing Inspection of parts Output of results
* Cdlibration * Object position determination * Measure distances/diameter  Set outputs according to
* Reset outputs * Define object reference lines * Cdlculate difference values results logic
* Enter triggered image * Graphic provision of position * Define target/actual values * Transmit data to the master
* Graphic provision of measurement computer via Ethernet
values * End programme
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Eyesight vision systems

System description

Overview of commands: Eyesight vision systems

Image/camera

Image capture
@

’n‘ Camera settings
(¢ )|

Colours *

! &#| Select colour channel

Colour inspection

Colour filter

Pre-processing

Calibration and
position tracking

Correct brightness

S

Remove background

(=9

Filter functions

Inputs/outputs

0
&3
o«

Test input

Set output

Access INI file

Circle calculator:

Round objects or segments of circles can
be measured with this tool for easy de-
tection of deformations.An example of
this would be checking for underfilling or

overfilling during the plastic process.

[

www.sensopart.com

Inputs/outputs

’ Text

Data transfer; serial
RE TR

Data transfer; LAN

.,./ (text line)

Visualisation

g Image transfer

Measurement

m Image information
Area test

List of points
Determine points
Determine lines

Calculate circle

Calculate distance

[CON @

Line distance

Calculate cross-section

Angle calculation:

Components can be tested for dimen-
sional accuracy with the measurement
tool. Angles on components, for example,
can be determined and evaluated with
the angle tool. The thread is also
checked for completeness and the di-
mensions are checked with the help of
the distance tool.

Measurement Pattern/contour comparison
k‘ Measure gap width ) Correlation
TR
H Calliper (hor/vert.) Scanning
CHller (fize) *. Scan points
alliper (free
rd =" >

Circular scanner
Calculate angle

= Determine Edge counter (straight)
1 I warpage point

Programme control

Find edges (projected)

2B

[TTR| Stop watch

Search ring for counting
Control of sequence

: Access to libraries
and loop options

il

o Run subprogramme 13 Script Interpreter
= i

= et

fij=%| Access variable

* with colour version

Evaluation

.%;r

Sample/contour comparison

-

.2.3-| Count objects
=]}

Inspect contour

Track contour

¥
3

Distance calculation:

Any distances in the component can be
measured and evaluated with the dis-
tance tool. In addition, radii, angles, and
drilled holes can also be checked in an
inspection programme.



Accessories for VISOR® vision sensors

and the Eyesight vision systems

System description

Good lighting is all-important for image-processing applications —
because the best evaluation system cannot compensate for any-
thing that has already been lost during image capture.This is why
all our vision systems have powerful integrated illumination that
is more than bright enough for most applications. Supplementary
illumination may be helpful, however, in critical lighting situations,
e.g. with strong ambient light incidence, or highly reflective or
strongly contoured objects. SensoPart offers a comprehensive
selection of surface, ring and diffuse lighting with which all appli-

cations can be properly illuminated.

A few basics regarding good illumination

(B SENSOPART

Integrated lens or C-mount? In most cases you will also have

no problem with the integrated lens of your vision sensor. If
necessary for the application, however, with very long measure-
ment distances for example, a C-mount version with a separate

lens is available.

The SensoPart range also covers all eventualities with other
accessories, from mounting brackets, through interface cables,
to I/O expansion. Because we want to be sure that you are
missing nothing!

With a bright field
Edges and background are difficult to
differentiate.

With a dark field
Edges are clearly highlighted using dark
field illumination.

White, red or infrared light?

White light can be used everywhere be-
cause it includes the whole spectrum of
light, so it achieves good contrast with
objects of differing surface properties
and colours. Red or infrared light is re-
commended, on the other hand, for the
targeted highlighting or suppression of
coloured object features or for eliminat-
ing ambient light effects.

Surface or ring lighting?

Every structure has its specific virtues.
Surface lighting, for example, is often
used for backlit applications in which
the target object is lit from behind — so
that the external contours are strongly
highlighted. Very symmetrical incidental
illumination can be implemented with
ring lighting, and diffuse illumination is
recommended for, among other things,
strongly reflective surfaces.

Light or dark field?

Targeted features can be amplified, and interfering effects suppressed, by using the
right illumination. Light or reflective features are well differentiated when an object is
illuminated from the direction of the sensor (light field); if the light is directed to-
wards the sensor at a slight angle (dark field), the structures of the target object are
more strongly differentiated.
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VISOR® Allround

Advanced allround vision sensor for complex inspection tasks.

VISOR® Allround — Object detection in colour plus identification united in one device.
The VISOR® Allround is the latest member in the VISOR family and a real multi-talent
among vision sensors. In the new allround version, the device unites the functions of
the object sensor (i.a. calibration, pattern matching, contour, calliper, BLOB) with the
powerful tools of the code reader (bar code, datamatrix and optical character
recognition).

The one with a BLOB:

With the new BLOB detector
(Binary Large Object), the VISOR®
detects even small differences
between objects, counts parts or
detects whether a part is face up
or face down.

66 www.sensopart.com

= made in Germany

HIGHLIGHTS OF VISOR® ALLROUND

» All evaluations (“'Detectors") of object sensor and
code reader united in one device

* Highly accurate evaluation via 1.3 megapixel chip

* Real-world engineering units and robot coordinates at
a mouse click

* Precise determination of X/Y position, orientation and tracking

» Can be used for all common 2D-Codes (ECC 200-Data-
matrix) and common 1D-bar codes

» Userfriendly configuration and viewer software with graded
user rights and online help



VISOR® Allround — Object detection in colour plus identifi-
cation united in one device.

The VISOR® Allround is the latest member in the VISOR® family
and a real multi-talent among vision sensors. In the new allround
version, the device unites the functions of the object sensor

(i.a. calibration, pattern matching, contour, calliper, BLOB) with
the powerful tools of the code reader (bar code, datamatrix and
optical character recognition).When feeding parts in correct
alignment or positioning components, additional data matrix
codes for example can now also be read.With a resolution of
up to 1.3 megapixel even the smallest details are reliably detected
and evaluated.

VISOR® Allround — Product Overview

(B SENSOPART

In addition to the monochrome version, the VISOR® Allround

is also available as a colour version with up to 1.3 megapixel.
Thus additional “Detectors” are available for colour evaluation.
Even the subtlest nuances in shade can be reliably detected.
The relevant object colours, for example, can be taught-in quite
simply by push of a button or - thanks to the intuitive colour
histogram - set graphically for each channel in the colour space.
The authorised colour tolerances can be defined by the user

Firmware Option Resolution Focal Length Integrated illumination Page
V20-ALL-A2-xxx Advanced 1280 x 1024 pixels 12 mm White, red or infrared 68
V20-ALL-A2-xxx Advanced 1280 x 1024 pixels C-mount None 70
V20-ALL-P2-xxx Professional 1280 x 1024 pixels 12 mm White, red or infrared 72
V20-ALL-P2-xxx Professional 1280 x 1024 pixels C-mount None 74
V20C-ALL-A2-xxx Advanced 1280 x 1024 pixels 12 mm White 76
V20C-ALL-A2-xxx Advanced 1280 x 1024 pixels C-mount None 78
V10-ALL-A2-xxx Advanced 736 x 480 pixels 6 mm White, red or infrared 80
V10-ALL-A2-xxx Advanced 736 x 480 pixels 12 mm White, red or infrared 82
V10-ALL-A2-xxx Advanced 736 x 480 pixels 25 mm White, red or infrared 84
V10-ALL-A2-xxx Advanced 736 x 480 pixels C-mount None 86
V10C-ALL-A2-xxx Advanced 736 x 480 pixels 6 mm White 88
V10C-ALL-A2-xxx Advanced 736 x 480 pixels 12 mm White 90
V10C-ALL-A2-xxx Advanced 736 x 480 pixels 25 mm White 92
V10C-ALL-A2-xxx Advanced 736 x 480 pixels C-mount None 94

www.sensopart.com
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VISOR®V20 Allround

Advanced vision sensor for complex inspection tasks, 12 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and I/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V

68 www.sensopart.com

2 with VGA-resolution (640 x 480 pixels)

C€

C Us
LISTED

aoaas

Etheret/IP

1280 x 1024 pixels

1/1.8", monochrome

12 mm, adjustable focal position
30 mm to infinity

White, red, infrared LEDs

16 x 13 mm?

18 ... 264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U-1V,Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232, EtherNet/IR

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

PRODUCT HIGHLIGHTS

+ All evaluations (“Detectors”) of object sensor and

code reader united in one device

* Highly accurate evaluation via 1.3 mega- pixel chip

» Real-world engineering units and robot coordinates at

a mouse click

* Precise determination of X/Y position, orientation and tracking

* Can be used for all common 2D-Codes (ECC 200-Data-
matrix) and common 1D-bar codes

* Userfriendly configuration and viewer software with

graded user rights and online help

Functions

Number of jobs / detectors
Detectors

Properties

Typical cycle times?

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

380 % air humidity, non-condensing

max. 255 / max. 255

Contour, pattern comparison, calliper;
BLOB, contrast, brightness, grey level,
Data code, Bar code, OCR

Position tracking: X/Y and orientation;
pattern comparison / contour:
teach-in and detection of patterns and
contours; calliper: distance between
edges; BLOB, grey threshold, brightness:
evaluation of brightness; contrast:
evaluation of contrast; bar code: reading
1D bar codes, EAN, UPC, RSS, 2/5
Interleaved, 2/5 Industrial, code 32, code
39, code 93, code 128, GS1, pharm code,
codabar; data code: reading 2D codes:
ECC200, QR code, PDF 417, OCR

Typ. 20 ms pattern comparison
Typ. 30 ms contour

Typ. 8 ms calliper

Typ. 30 ms BLOB

Typ. 2 ms brightness

Typ.2 ms contrast

Typ.2 ms grey threshold

typ. 30 ms bar code

typ. 40 ms data code

typ. 15 ms per character OCR

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+450°C

220 ... +60° C

Ca.160g

Supply and /O M12,12-pin
Ethernet M12, 4-pin

Data M12, 5-pin

EN 60947-5-2

Version: 07/2016. Subject to changes; diagrams similar



VISORE® vision sensor

Field of view

(I SENSOPART
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Depth of focus: Normal
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Illumination
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Red
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Version: 07/2016 Subject to changes; diagrams similar

Working Distance [mm]

Part number

V20-ALL -A2-W12
V20-ALL-A2-R12
V20-ALL-A2-112

300

400 500

Article number

536-91032
536-91033
536-91034

155-01636

Accessories

Connection cables
lllumination
Brackets

Interface accessories

From Page A-38
From Page A-30
From Page A-14
From Page A-42
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VISOR®V20 Allround

Advanced vision sensor for complex inspection tasks, C-mount

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and 1/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V,
70 www.sensopart.com

2With VGA-resolution (640 x 480 Pixel)

C€

3

C Us
LISTED

aoaas

Etherlet/IP

1280 x 1024 pixels
1/1.8", monochrome
C-Mount
Dependent on lens
None

Dependent on lens

18...264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U.-1V, Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232, EtherNet/IP,

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

PRODUCT HIGHLIGHTS

*With LPT45 C-mount protective casing

* All evaluations (“Detectors") of object sensor and

code reader united in one device

* Highly accurate evaluation via 1.3 mega- pixel chip

* Real-world engineering units and robot coordinates at a

mouse click

* Precise position determination: X/Y-position and orientation

* Can be used for all common 2D-Codes (ECC 200-Data-
matrix) and common 1D-bar codes

* Userfriendly configuration and viewer software with graded

user rights and online help

Functions

Number of jobs / detectors
Detectors

Properties

Typical cycle times?

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

max. 255 / max. 255

Contour, pattern comparison, calliper;
BLOB, contrast, brightness, grey level,
Data code, Bar code, OCR

Position tracking: X/Y and orientation;
pattern comparison / contour:
teach-in and detection of patterns and
contours; calliper: distance between
edges; BLOB; grey threshold, brightness:
evaluation of brightness; contrast: eva-
luation of contrast; bar code: reading
1D bar codes, EAN, UPC, RSS, 2/5
Interleaved, 2/5 Industrial, code 32, code
39, code 93, code 128, GS1, pharm code,
codabar; data code: reading 2D codes:
ECC200, QR code, PDF 417, OCR

Typ. 20 ms pattern comparison

Typ. 30 ms contour

Typ. 8 ms calliper

Typ. 30 ms BLOB

Typ. 2 ms brightness

Typ.2 ms contrast

Typ.2 ms grey threshold

typ. 30 ms Bar code

typ. 40 ms Data code

typ. 15 ms per character OCR

65 x 45 x 45 mm (without plug)
IP 65°

Aluminium, plastic

Plastic

0...+50°C*

220 ... +60 °C*

Ca.160 g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin
Data M12, 5-pin

EN 60947-5-2

480 % air humidity, non-condensing

Version: 07/2016. Subject to changes; diagrams similar



VISOR® vision sensor

11.6

)
% 127 64 17
K
N Optical axis
3 © - xi i S
N =
) i S— 7T N
22.5
Lens
LOCS8 LO C12 LO C 16 LO C 25 LO C 35
Focal length 8 mm 12 mm 16 mm 25 mm 35 mm
Article number 526-51513 526-51514 526-51515 526-51516 526-51525
Part number Article number Accessories
Connection cables
V20-ALL-A2-C 536-91035 lllumination
Lenses
Brackets

Version: 07/2016 Subject to changes; diagrams similar

Interface accessories

13.1 14
31.9
LO C 50 LO C75
50 mm 75 mm
526-51113 526-51116

From Page A-38
From Page A-30
From Page A-27
From Page A-14
From Page A-42
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VISOR®V20 Allround

Advanced vision sensor Professional for complex inspection tasks, 12 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and I/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V

72 www.sensopart.com

2 with VGA-resolution (640 x 480 pixels)

C€

C Us
LISTED

aoaas

Etheret/IP

1280 x 1024 pixels

1/1.8", monochrome

12 mm, adjustable focal position
30 mm to infinity

White, red, infrared LEDs

16 x 13 mm?

18 ... 264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U-1V,Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232, EtherNet/IR

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

PRODUCT HIGHLIGHTS

+ All evaluations ("'Detectors”) of object sensor and

code reader united in one device

* Highly accurate evaluation via 1.3 mega- pixel chip

* Real-world engineering units and robot coordinates at a

mouse click

* Precise determination of X/Y position, orientation and tracking

* Detection of differences in height in the pseudo height image

with muttishot technology

* Userfriendly configuration and viewer software with graded

user rights and online help

Functions

Number of jobs / detectors
Detectors

Properties

Typical cycle times?

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

380 % air humidity, non-condensing

max. 255 / max. 255

Contour, pattern comparison, calliper;
BLOB, contrast, brightness, grey level,
Data code, Bar code, OCR

Position tracking: X/Y and orientation;
pattern comparison / contour:
teach-in and detection of patterns and
contours; calliper: distance between
edges; BLOB, grey threshold, brightness:
evaluation of brightness; contrast:
evaluation of contrast; bar code: reading
1D bar codes, EAN, UPC, RSS, 2/5
Interleaved, 2/5 Industrial, code 32, code
39, code 93, code 128, GS1, pharm code,
codabar; data code: reading 2D codes:
ECC200, QR code, PDF 417, OCR

Typ. 20 ms pattern comparison
Typ. 30 ms contour

Typ. 8 ms calliper

Typ. 30 ms BLOB

Typ. 2 ms brightness

Typ.2 ms contrast

Typ.2 ms grey threshold

typ. 30 ms bar code

typ. 40 ms data code

typ. 15 ms per character OCR

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+450°C

220 ... +60° C

Ca.160g

Supply and /O M12,12-pin
Ethernet M12, 4-pin

Data M12, 5-pin

EN 60947-5-2

Version: 07/2016. Subject to changes; diagrams similar



VISORE® vision sensor

(I SENSOPART
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- Infrared LM300 IWK-24Q4-21.12 525-51160

Part number

V20-ALL-P2-W12
V20-ALL-P2-R12
V20-ALL-P2-112

Version: 07/2016 Subject to changes; diagrams similar

Article number

536-91040
536-91041
536-91042

Accessories

Connection cables
lllumination
Brackets

Interface accessories

From Page A-38
From Page A-30
From Page A-14
From Page A-42
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VISOR®V20 Allround

Advanced vision sensor Professional for complex inspection tasks, C-mount

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and 1/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V,
74 www.sensopart.com

2With VGA-resolution (640 x 480 Pixel)

C€

3

C Us
LISTED

aoaas

Etherlet/IP

1280 x 1024 pixels
1/1.8", monochrome
C-Mount
Dependent on lens
None

Dependent on lens

18...264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U.-1V, Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232, EtherNet/IP,

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

PRODUCT HIGHLIGHTS

*With LPT45 C-mount protective casing

* All evaluations (“Detectors") of object sensor and

code reader united in one device

* Highly accurate evaluation via 1.3 mega- pixel chip

* Real-world engineering units and robot coordinates at a

mouse click

* Precise position determination: X/Y-position and orientation

* Detection of differences in height in the pseudo height image

with muttishot technology

* Userfriendly configuration and viewer software with graded

user rights and online help

Functions

Number of jobs / detectors
Detectors

Properties

Typical cycle times?

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

max. 255 / max. 255

Contour, pattern comparison, calliper;
BLOB, contrast, brightness, grey level,
Data code, Bar code, OCR

Position tracking: X/Y and orientation;
pattern comparison / contour:
teach-in and detection of patterns and
contours; calliper: distance between
edges; BLOB; grey threshold, brightness:
evaluation of brightness; contrast: eva-
luation of contrast; bar code: reading
1D bar codes, EAN, UPC, RSS, 2/5
Interleaved, 2/5 Industrial, code 32, code
39, code 93, code 128, GS1, pharm code,
codabar; data code: reading 2D codes:
ECC200, QR code, PDF 417, OCR

Typ. 20 ms pattern comparison

Typ. 30 ms contour

Typ. 8 ms calliper

Typ. 30 ms BLOB

Typ. 2 ms brightness

Typ.2 ms contrast

Typ.2 ms grey threshold

typ. 30 ms Bar code

typ. 40 ms Data code

typ. 15 ms per character OCR

65 x 45 x 45 mm (without plug)
IP 65°

Aluminium, plastic

Plastic

0...+50°C*

220 ... +60 °C*

Ca.160 g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin
Data M12, 5-pin

EN 60947-5-2

480 % air humidity, non-condensing

Version: 07/2016. Subject to changes; diagrams similar



VISOR® vision sensor

11.6

Q
% 127 64 1.7
K
N Optical axis
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Lens Illumination Multishot
LOCS8 LO C12 LO C 16 LO C 25 LO C 35
Focal length 8 mm 12 mm 16 mm 25 mm 35 mm
Article number 526-51513 526-51514 526-51515 526-51516 526-51525
lllumination Part number Article number Accessories
White LM300 WWK-24Q4-21.112 525-51158 Connection cables
Red LM300 RWK-24Q4-21.12 525-51159 lllumination
Infrared LM300 IWK-240Q4-21.112 525-51160 Lenses
Brackets

Part number Article number

V20-ALL-P2-C 536-91043

Version: 07/2016 Subject to changes; diagrams similar

Interface accessories

LOC

50 mm
526-51

50 LO C75
75 mm
113 526-51116

From Page A-38
From Page A-30
From Page A-27
From Page A-14
From Page A-42
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VISOR®V20 Allround Color

Advanced vision sensor for complex inspection tasks, 12 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and I/O)

Current consumption (without I/O)
Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V,
76 www.sensopart.com

2 with VGA-resolution (640 x 480 pixels)

C€

C Us
LISTED

aoaas

Etheret/IP

1280 x 1024 pixels

1/1.8", colour

12 mm, adjustable focal position
30 mm to infinity

White LEDs

16 x 13 mm?

18 ...264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U1V, Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422,RS232, EtherNet/IR

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

PRODUCT HIGHLIGHTS

+ All evaluations ("'Detectors”) of object sensor and

code reader united in one device

* Highly accurate evaluation via 1.3 mega- pixel colour chip

* Real-world engineering units and robot coordinates at a

mouse click

* Precise position determination: X/Y-position and orientation

* Can be used for all common 2D-Codes (ECC 200-Data-
matrix) and common 1D-bar codes

user rights and online help

Functions

Number of jobs / detectors

Detectors

Properties

Typical cycle times?

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

? 80 % air humidity, non-condensing
Version: 07/2016. Subject to changes; diagrams similar

User-friendly configuration and viewer software with graded

max. 255 / max. 255

Contour, pattern comparison, calliper,
BLOB, contrast, brightness, grey level,
data code, bar code, OCR, colour list,
colour area, colour value

Position tracking: X/Y and orientation;
pattern comparison / contour: teach-in
and detection of patterns and contours;
calliper: distance between edges; BLOB,
grey threshold, brightness: evaluation

of brightness; contrast: evaluation of
contrast; colour value: output of colour
values; colour area: two-dimensional
colour inspection with adustable tole-
rance; colour list: detecting the most
similar colours; bar code: reading 1D bar
codes, EAN, UPC, RSS, 2/5 Interleaved,
2/5 Industrial, code 32, code 39, code
93, code 128, GS1, pharm code, codabar;
data code: reading 2D codes: ECC200,
QR code, PDF 417; OCR

Typ.20 ms pattern comparison; typ. 30 ms
contour;typ. 8 ms calliper; typ. 30 ms BLOB;
typ.2 ms brightness; typ. 2 ms contrast; typ.
2 ms grey threshold; typ. 2 ms colour value;
typ. 30 ms colour area; typ. 2 ms colour list;
typ. 30 ms bar code; typ. 40 ms data code;
typ.15 ms per character OCR

65 x 45 x 45 mm (without plug)
P67

Aluminium, plastic

Plastic

0...+50° C?

220 ... +60° C

Ca.160 g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin
Data M12, 5-pin

EN 60947-5-2
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Version: 07/2016 Subject to changes; diagrams similar

155-01636

Accessories

Connection cables
lllumination

Brackets

Interface accessories

From Page A-38
From Page A-30
From Page A-14
From Page A-42
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VISOR®V20 Allround Color

Advanced vision sensor for complex inspection tasks, C-mount

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination
Minimum field of view, X xY

Electrical data
Operating voltage, +U,

Current consumption
(without illumination and 1/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V,
78 www.sensopart.com

2With VGA-resolution (640 x 480 Pixel)

C€

3

C Us
LISTED

aoaas

Etherlet/IP

1280 x 1024 pixels
1/1.8", colour
C-Mount
Dependent on lens
None

Dependent on lens

18...264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U,-1V, Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232, EtherNet/IR,

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

PRODUCT HIGHLIGHTS

*With LPT45 C-mount protective casing

* All evaluations (“Detectors") of object sensor and

code reader united in one device

* Highly accurate evaluation via 1.3 mega- pixel colour chip

* Real-world engineering units and robot coordinates at a

mouse click

* Precise position determination: X/Y-position and orientation

* Can be used for all common 2D-Codes (ECC 200-Data-
matrix) and common 1D-bar codes

* Userfriendly configuration and viewer software with graded

user rights and online help

Functions

Number of jobs / detectors
Detectors

Properties

Typical cycle times?

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

max. 255 / max. 255

Contour, pattern comparison, calliper,
BLOB, contrast, brightness, grey level,
data code, bar code, OCR, colour list,
colour area, colour value

Position tracking: X/Y and orientation;
pattern comparison / contour: teach-in
and detection of patterns and contours;
calliper: distance between edges; BLOB;
grey threshold, brightness: evaluation

of brightness; contrast: evaluation of
contrast; colour value: output of colour
values; colour area: two-dimensional
colour inspection with adustable tole-
rance; colour list: detecting the most
similar colours; bar code: reading 1D bar
codes, EAN, UPC, RSS, 2/5 Interleaved,
2/5 Industrial, code 32, code 39, code
93, code 128, GS1, pharm code, codabar;
data code: reading 2D codes: ECC200,
QR code, PDF 417; OCR

Typ.20 ms pattern comparison; typ. 30 ms
contour;typ. 8 ms calliper; typ. 30 ms BLOB;
typ.2 ms brightness; typ. 2 ms contrast; typ.
2 ms grey threshold; typ. 2 ms colour value;
typ. 30 ms colour area; typ.2 ms colour list;
typ. 30 ms bar code; typ. 40 ms data code;
typ.15 ms per character OCR

65 x 45 x 45 mm (without plug)
IP 65°

Aluminium, plastic

Plastic

0...+50°C*

-20 ... +60 °C*

Ca.160¢g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin
Data M12, 5-pin

EN 60947-5-2

80 % air humidity, non-condensing
Version: 07/2016. Subject to changes; diagrams similar



VISOR® vision sensor

12.7

22.65
M12x 1

Lens

Focal length
Article number

Part number

V20C-ALL -A2-C

LOCS8 LO C12
8 mm 12 mm
526-51513 526-51514

Article number

536-91037

Version: 07/2016 Subject to changes; diagrams similar

64 1.7 45
Optical axis
| Q<
™
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131 14
31.9
LO C 16 LO C 25 LO C 35 LO C50 LO C75
16 mm 25 mm 35 mm 50 mm 75 mm
526-51515 526-51516 526-51525 526-51113 526-51116
Accessories
Connection cables From Page A-38
lllumination From Page A-30
Lenses From Page A-27
Brackets From Page A-14
Interface accessories From Page A-42
www.sensopart.com
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VISOR®V10 Allround

Allround vision sensor for complex inspection tasks, 6 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,

Current consumption
(without illumination and I/O)

Current consumption (without 1/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V

80 www.sensopart.com

C€

C Us
LISTED

aoaas

Etheret/IP

736 x 480 pixels

1/3", monochrome

6 mm, adjustable focal position
6 mm to infinity

White, red, infrared LEDs

5 x 4 mm?

18...264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U.-1V,Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232, EtherNet/IR,

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

280 % air humidity, non-condensing

PRODUCT HIGHLIGHTS

+ All evaluations ("'Detectors”) of object sensor and

code reader united in one device

* Real-world engineering units and robot coordinates at a

mouse click

* Precise position determination: X/Y-position and orientation

* Can be used for all common 2D-Codes (ECC 200-Data-
matrix) and common 1D-bar codes

» Userfriendly configuration and viewer software with graded

user rights and online help

Functions

Number of jobs / detectors

Detectors

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

max. 255 / max. 255

Contour, pattern comparison, calliper;
BLOB, contrast, brightness, grey level,
data code, bar code, OCR

Position tracking: X/Y and orientation;
pattern comparison / contour:
teach-in and detection of patterns and
contours; calliper: distance between
edges; BLOB; grey threshold, brightness:
evaluation of brightness; contrast: eva-
luation of contrast; bar code: reading
1D bar codes, EAN, UPC, RSS, 2/5
Interleaved, 2/5 Industrial, code 32, code
39, code 93, code 128, GS1, pharm code,
codabar; data code: reading 2D codes:
ECC200, QR code, PDF 417, OCR

Typ. 20 ms pattern comparison

Typ. 30 ms contour

Typ. 8 ms calliper

Typ. 30 ms BLOB

Typ.2 ms brightness

Typ.2 ms contrast

Typ.2 ms grey threshold

Typ. 30 ms bar code

Typ. 40 ms data code

Typ. 15 ms per character OCR

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+50°C?

220 ... +60 °C?

Ca.160 g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin
Data M12, 5-pin

EN 60947-5-2

Version: 07/2016. Subject to changes; diagrams similar



VISORE® vision

sensor

30.5

305
©

©)

22.65

Field of view

150
100

50

Field [mm]
o

-50

-100

-150

22.5

Focal length: 6mm

M12x 1

12.7

64

|

i\

T
= x direction
i y direction

Format WVGA

0 50 100

150

200

Working Distance[mm]

Depth of field: normal

Focal length: 6mm

250 300

Depth of focus: Normal

" Resolved o‘bjecl sz |
3501 0.25mm
I 0.50mm
300 I 0.75mm
£
50 /
0
0 50 100 150 200 250 300
Working Distance [mm]
Illumination Part number Article number
White V10-ALL-A2-W6 535-91092
Red V10-ALL-A2-Ré6 535-91095
Infrared V10-ALL-A2-16 535-91098

Version: 07/2016 Subject to changes; diagrams similar

155-01422

155-01409

Accessories

Connection cables
[llumination
Brackets

Interface accessories

Optical axis
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VISOR®V10 Allround

Allround vision sensor for complex inspection tasks, 12 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination
Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and 1/O)

Current consumption (without I/O)
Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V,

82 www.sensopart.com

C€

C Us
LISTED

aoaas

Etheret/IP

736 x 480 pixels

1/3", monochrome

12 mm, adjustable focal position
30 mm to infinity

White, red, infrared LEDs

8 x 6 mm?

18...264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U.-1V, Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422,RS232, EtherNet/IP,

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

280 % air humidity, non-condensing

PRODUCT HIGHLIGHTS

+ All evaluations ("'Detectors”) of object sensor and

code reader united in one device

* Real-world engineering units and robot coordinates at a

mouse click

* Precise position determination: X/Y-position and orientation

* Can be used for all common 2D-Codes (ECC 200-Data-
matrix) and common 1D-bar codes

» Userfriendly configuration and viewer software with graded

user rights and online help

Functions

Number of jobs / detectors
Detectors

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

max. 255 / max. 255

Contour, pattern comparison, calliper,
BLOB, contrast, brightness, grey level,
data code, bar code, OCR

Position tracking: X/Y and orientation;
pattern comparison / contour:

teach-in and detection of patterns and
contours; calliper: distance between
edges; BLOB; grey threshold, brightness:
evaluation of brightness; contrast:
evaluation of contrast; bar code: reading
1D bar codes, EAN, UPC, RSS, 2/5
Interleaved, 2/5 Industrial, code 32, code
39, code 93, code 128, GS1, pharm code,
codabar; data code: reading 2D codes:
ECC200, QR code, PDF 417, OCR

Typ. 20 ms pattern comparison

Typ. 30 ms contour

Typ. 8 ms calliper

Typ.30 ms BLOB

Typ. 2 ms brightness

Typ. 2 ms contrast

Typ. 2 ms grey threshold

Typ. 30 ms bar code

Typ. 40 ms data code

Typ.15 ms per character OCR

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+50°C*

-20 ... +60° C?

Ca.160 g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin

Data M12, 5-pin

EN 60947-5-2

Version: 07/2016. Subject to changes; diagrams similar
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Infrared V10-ALL-A2-112 535-91099 lllumination From Page A-30
Brackets From Page A-14

Version: 07/2016 Subject to changes; diagrams similar

Interface accessories

From Page A-42
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VISOR®V10 Allround

Allround vision sensor for complex inspection tasks, 25 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and 1/O)

Current consumption (without I/O)
Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V

84 www.sensopart.com

C€

C Us
LISTED

aoaas

Etheret/IP

736 x 480 pixels

1/3", monochrome

25 mm, adjustable focal position
140 mm to infinity

White, red, infrared LEDs

18 x 14 mm?

18 ... 264V DC'
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U.-1V, Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232, EtherNet/IR,

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

280 % air humidity, non-condensing

PRODUCT HIGHLIGHTS

+ All evaluations ("'Detectors”) of object sensor and

code reader united in one device

* Real-world engineering units and robot coordinates at a

mouse click

* Precise position determination: X/Y-position and orientation

* Can be used for all common 2D-Codes (ECC 200-Data-
matrix) and common 1D-bar codes

» Userfriendly configuration and viewer software with graded

user rights and online help

Functions

Number of jobs / detectors

Detectors

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

max. 255 / max. 255

Contour, pattern comparison, calliper;
BLOB, contrast, brightness, grey level,
data code, bar code, OCR

Position tracking: X/Y and orientation;
pattern comparison / contour:
teach-in and detection of patterns and
contours; calliper: distance between
edges; BLOB; grey threshold, brightness:
evaluation of brightness;

contrast: evaluation of contrast;

bar code: reading 1D bar codes, EAN,
UPC, RSS, 2/5 Interleaved, 2/5 Industrial,
code 32, code 39, code 93, code 128,
GS1, pharm code, codabar; data code:
reading 2D codes: ECC200, QR code,
PDF 417, OCR

Typ. 20 ms pattern comparison

Typ. 30 ms contour

Typ. 8 ms calliper

Typ.30 ms BLOB

Typ. 2 ms brightness

Typ. 2 ms contrast

Typ.2 ms grey threshold

Typ. 30 ms bar code

Typ.40 ms data code

Typ. 15 ms per character OCR

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+50°C?

-20 ... +60 °C?

Ca.160g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin

Data M12, 5-pin

EN 60947-5-2

Version: 07/2016. Subject to changes; diagrams similar
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Version: 07/2016 Subject to changes; diagrams similar

155-01424

155-01412

Accessories

Connection cables
lllumination
Brackets

Interface accessories

From Page A-38
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VISOR®V10 Allround

Allround vision sensor for complex inspection tasks, C-mount

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and 1/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V

86 www.sensopart.com

2With LPT45 C-mount protective casing

C€

2

C Us
LISTED

aoaas

Etherlet/IP

736 x 480 pixels
1/3", monochrome
C-Mount
Dependent on lens
None

Dependent on lens

18...264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U1V, Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232, EtherNet/IP,

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

PRODUCT HIGHLIGHTS

* All evaluations (“Detectors") of object sensor and

code reader united in one device

* Real-world engineering units and robot coordinates at a

mouse click

* Precise position determination: X/Y-position and orientation

* Can be used for all common 2D-Codes (ECC 200-Data-
matrix) and common 1D-bar codes

» Userfriendly configuration and viewer software with graded

user rights and online help

Functions

Number of jobs / detectors

Detectors

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

* 80 % air humidity, non-condensing

max. 255 / max. 255

Contour, pattern comparison, calliper;
BLOB, contrast, brightness, grey level,
data code, bar code, OCR

Position tracking: X/Y and orientation;
pattern comparison / contour:
teach-in and detection of patterns and
contours; calliper: distance between
edges; BLOB; grey threshold, brightness:
evaluation of brightness; contrast: eva-
luation of contrast; bar code: reading
1D bar codes, EAN, UPC, RSS, 2/5
Interleaved, 2/5 Industrial, code 32, code
39, code 93, code 128, GS1, pharm code,
codabar; data code: reading 2D codes:
ECC200, QR code, PDF 417, OCR

Typ. 20 ms pattern comparison

Typ. 30 ms contour

Typ. 8 ms calliper

Typ. 30 ms BLOB

Typ. 2 ms brightness

Typ.2 ms contrast

Typ. 2 ms grey threshold

Typ. 30 ms bar code

Typ. 40 ms data code

Typ. 15 ms per character OCR

65 x 45 x 45 mm (without plug)
IP 652

Aluminium, plastic

Plastic

0...+50°C

220 ... +60 °C?

Ca.160 g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin
Data M12, 5-pin

EN 60947-5-2

Version: 07/2016. Subject to changes; diagrams similar



VISOR® vision sensor
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M12x 1
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Article number

Part number
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Article number
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Version: 07/2016 Subject to changes; diagrams similar
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Accessories
Connection cables From Page A-38
lllumination From Page A-30
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Brackets From Page A-14
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www.sensopart.com

153-00912

87

(I SENSOPART



VISOR®V10 Allround Color

Allround vision sensor for complex inspection tasks, 6 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,

Current consumption

(without illumination and 1/O)
Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V

88 www.sensopart.com

C€

C Us
LISTED

aoaas

Etheret/IP

736 x 480 pixels

1/3", colour

6 mm, adjustable focal position
6 mm to infinity

White LEDs

5 x4 mm?

18 ... 264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U-1V,Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232, EtherNet/IR,

PROFINET, SensoWeb
2 inputs, 4 outputs,
4 selectable inputs/outputs

280 % air humidity, non-condensing

PRODUCT HIGHLIGHTS

+ All evaluations ("'Detectors”) of object sensor and

code reader united in one device

* Real-world engineering units and robot coordinates at a

mouse click

* Precise position determination: X/Y-position and orientation

* Can be used for all common 2D-Codes (ECC 200-Data-
matrix) and common 1D-bar codes

» Userfriendly configuration and viewer software with graded

user rights and online help

Functions

Number of jobs / detectors

Detectors'

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

max. 255 / max. 255

Contour, pattern comparison, calliper;
BLOB, contrast, brightness, grey level,
data code, bar code, OCR, colour list,

colour area, colour value

Position tracking: X/Y and orientation;
pattern comparison / contour: teach-in
and detection of patterns and con-
tours; calliper: distance between edges;
BLOB; grey threshold, brightness: eva-
luation of brightness; contrast: evalua-
tion of contrast; colour value: output of
colour values; colour area: two-dimen-
sional colour inspection with adustable
tolerance; colour list: detecting the most
similar colours; bar code: reading 1D bar
codes, EAN, UPC, RSS, 2/5 Interleaved,
2/5 Industrial, code 32, code 39, code
93, code 128, GS1, pharm code, codabar;
data code: reading 2D codes: ECC200,
QR code, PDF 417, OCR

Typ. 20 ms pattern comparison; typ. 30 ms
contour;typ. 8 ms calliper; typ. 30 ms BLOB;
typ. 2 ms brightness; typ.2 ms contrast; typ.
2 ms grey threshold; typ. 2 ms colour value;
typ. 30 ms colour area; typ. 2 ms colour list;
typ. 30 ms bar code; typ. 40 ms data code;
typ.15 ms per character OCR

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+50°C?

220 ... +60 °C?

Ca.160g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin
Data M12, 5-pin

EN 60947-5-2

Version: 07/2016. Subject to changes; diagrams similar



VISORE® vision

sensor

30.5

305
©

M12x 1

©)

22.65

Field of view

150
100

50

Field [mm]
o

-50

-100

-150

22.5

Focal length: 6mm

12.7

64

Optical axis

(I SENSOPART

|
43

314

11.6

i\

T
= x direction
i y direction

Format WVGA

0 50 100 150 200
Working Distance[mm]

Depth of field: normal

Focal length: 6mm

250 300

Depth of focus: Normal

Resolved object size
350+ 0.25mm
. 0.50mm
300 M 0.75mm
E
=
S 25
°
i
5 200
£
=4
@
o 450
’ /
0
0 50 100 150 200 250 300
Working Distance [mm]
lllumination Part number

White

V10C-ALL-A2-W6

Version: 07/2016 Subject to changes; diagrams similar

Article number

535-91102

155-01422

155-01409

Accessories

Connection cables
lllumination
Brackets

Interface accessories

From Page A-38
From Page A-30
From Page A-14
From Page A-42
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VISOR®V10 Allround Color

Allround vision sensor for complex inspection tasks, 12 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,

Current consumption
(without illumination and 1/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V,
90 www.sensopart.com

C€

C Us
LISTED

aoaas

Etheret/IP

736 x 480 pixels

1/3", colour

12 mm, adjustable focal position
30 mm to infinity

White LEDs

8 x 6 mm?

18...264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U.-1V, Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232, EtherNet/IP

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

280 % air humidity, non-condensing

PRODUCT HIGHLIGHTS

+ All evaluations ("'Detectors”) of object sensor and

code reader united in one device

* Real-world engineering units and robot coordinates at a

mouse click

* Precise position determination: X/Y-position and orientation

* Can be used for all common 2D-Codes (ECC 200-Data-
matrix) and common 1D-bar codes

» Userfriendly configuration and viewer software with graded

user rights and online help

Functions

Number of jobs / detectors
Detectors

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

max. 255 / max. 255

Contour, pattern comparison, calliper;
BLOB, contrast, brightness, grey level-
data code, bar code, OCR, colour list,
colour area, colour value

Position tracking: X/Y and orientation;
pattern comparison / contour: teach-in
and detection of patterns and contours;
calliper: distance between edges; BLOB;
grey threshold, brightness: evaluation

of brightness; contrast: evaluation of
contrast; colour value: output of colour
values; colour area: two-dimensional
colour inspection with adustable tole-
rance; colour list: detecting the most
similar colours; bar code: reading 1D bar
codes, EAN, UPC, RSS, 2/5 Interleaved,
2/5 Industrial, code 32, code 39, code
93, code 128, GS1, pharm code, codabar;
data code: reading 2D codes: ECC200,
QR code, PDF 417, OCR

Typ.20 ms pattern comparison; typ. 30 ms
contour;typ.8 ms calliper; typ. 30 ms BLOB;
typ. 2 ms brightness; typ. 2 ms contrast; typ. 2
ms grey threshold; typ. 2 ms colour value; typ|
30 ms colour area; typ. 2 ms colour list; typ.
30 ms bar code; typ. 40 ms data code; typ.
15 ms per character OCR

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+50°C

220 ... +60° C?

Ca.160 g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin
Data M12, 5-pin

EN 60947-5-2

Version: 07/2016. Subject to changes; diagrams similar



VISORE® vision sensor
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Accessories

Connection cables
lllumination
Brackets

Interface accessories

From Page A-38
From Page A-30
From Page A-14
From Page A-42
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VISOR®V10 Allround Color

Allround vision sensor for complex inspection tasks, 25 mm

" Max. ripple < 5V
92

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,

Current consumption
(without illumination and I/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

Www.sensopart.com

C€

C Us
LISTED

aoaas

Etheret/IP

736 x 480 pixels

1/3", colour

25 mm, adjustable focal position
140 mm to infinity

White LEDs

18 x 14 mm?

18 ... 264V DC!
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U.-1V, Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232, EtherNet/IP,

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

280 % air humidity, non-condensing

PRODUCT HIGHLIGHTS

+ All evaluations ("'Detectors”) of object sensor and

code reader united in one device

* Real-world engineering units and robot coordinates at a

mouse click

* Precise position determination: X/Y-position and orientation

* Can be used for all common 2D-Codes (ECC 200-Data-
matrix) and common 1D-bar codes

» Userfriendly configuration and viewer software with graded

user rights and online help

Functions

Number of jobs / detectors
Detectors

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

Version: 07/2016. Subject to changes; diagrams similar

max. 255 / max. 255

Contour, pattern comparison, calliper,
BLOB, contrast, brightness, grey level,
data code, bar code, OCR, colour list,
colour area, colour value

Position tracking: X/Y and orientation;
pattern comparison / contour: teach-
in and detection of patterns and con-
tours; calliper: distance between edges;
BLOB; grey threshold, brightness: eva-
luation of brightness; contrast: evaluati-
on of contrast; colour value: output of
colour values; colour area: two-dimen-
sional colour inspection with adustable
tolerance; colour list: detecting the most
similar colours; bar code: reading 1D
bar codes, EAN, UPC, RSS, 2/5 Inter-
leaved, 2/5 Industrial, code 32, code 39,
code 93, code 128, GS1, pharm code,
codabar; data code: reading 2D codes:
ECC200, QR code, PDF 417; OCR

Typ.20 ms pattern comparison; typ. 30 ms

contourstyp. 8 ms calliper; typ. 30 ms BLOB;
typ.2 ms brightness; typ.2 ms contrast; typ.
2 ms grey threshold; typ. 2 ms colour value;
typ. 30 ms colour area; typ. 2 ms colour list;
typ. 30 ms bar code; typ. 40 ms data code;

typ.15 ms per character OCR

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+50°C?

=20 ... +60 °C?

Ca.160¢g

Supply and I/O M12,12-pin
Ethernet M12,4-pin

Data M12, 5-pin

EN 60947-5-2
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Version: 07/2016 Subject to changes; diagrams similar

155-01424

155-01412

Accessories

Connection cables
lllumination
Brackets

Interface accessories

From Page A-38
From Page A-30
From Page A-14
From Page A-42
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VISOR®V10 Allround Color

Allround vision sensor for complex inspection tasks, C-mount

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and I/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V
94 www.sensopart.com

2With LPT45 C-mount protective casing

C€

2

C Us
LISTED

aoaas

Etherlet/IP

736 x 480 pixels
1/3", colour
C-Mount
Dependent on lens
None

Dependent on lens

18 ... 264V DC'
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U1V, Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232, EtherNet/IP,

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

PRODUCT HIGHLIGHTS

* All evaluations (“Detectors") of object sensor and

code reader united in one device

* Real-world engineering units and robot coordinates at a

mouse click

* Precise position determination: X/Y-position and orientation

* Can be used for all common 2D-Codes (ECC 200-Data-
matrix) and common 1D-bar codes

» Userfriendly configuration and viewer software with graded

user rights and online help

Functions

Number of jobs / detectors

Detectors

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

380 % air humidity, non-condensing

max. 255 / max. 255

Contour, pattern comparison, calliper;
BLOB, contrast, brightness, grey level, data
code, bar code, OCR, colour list, colour area,
colour value

Position tracking: X/Y and orientation;
pattern comparison / contour: teach-in
and detection of patterns and contours;
calliper: distance between edges; BLOB;
grey threshold, brightness: evaluation of
brightness; contrast: evaluation of contrast;
colour value: output of colour values;
colour area: two-dimensional colour
inspection with adustable tolerance; colour
list: detecting the most similar colours; bar
code: reading 1D bar codes, EAN, UPC,
RSS, 2/5 Interleaved, 2/5 Industrial, code 32,
code 39, code 93, code 128, GS1, pharm
code, codabar; data code: reading 2D
codes; ECC200, QR code, PDF 417, OCR

Typ.20 ms pattern comparison; typ. 30 ms
contourstyp. 8 ms calliper; typ. 30 ms BLOB;
typ. 2 ms brightness; typ.2 ms contrast; typ.
2 ms grey threshold; typ. 2 ms colour value;
typ. 30 ms colour area; typ.2 ms colour list;
typ. 30 ms bar code; typ. 40 ms data code;
typ.15 ms per character OCR

65 x 45 x 45 mm (without plug)
IP 652

Aluminium, plastic

Plastic

0...+50°C

-20 ... +60 °C?

Ca160g

Supply and /O M12,12-pin
Ethernet M12, 4-pin
Data M12, 5-pin

EN 60947-5-2

Version: 07/2016. Subject to changes; diagrams similar



VISOR® vision sensor
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VISOR® object sensor for part detection

Detects the right part in the wrong place and vice versa

The one with a BLOB: With the new BLOB detector (Binary Large Object), the
VISOR® detects even small differences between objects, counts parts or detects

whether a part is face up or face down.

96 www.sensopart.com

Calibration function:

With the VISOR®, positions and distances
in the sensor image can now be easily
converted into relative world coordinates
or absolute robot coordinates. Distortions
resulting from diagonal view angles and
other image errors are simultaneously
corrected. Thus robot applications can be
easily solved.

= made in Germany

HIGHLIGHTS OF VISOR® OBJECT SENSOR

» User-friendly configuration and viewer software
with hierarchical user rights and online help

* Real-world engineering units and robot coordinates at
a mouse click

* Precise position determination: x/y-position
and orientation

» Comprehensive logic functions for the digital
switching outputs

* Flexible definition of output data
(header, trailer; net data)

» Support of EtherNet/IP and PROFINET

» Comprehensive possibilities for archiving pictures
and data




Objects that sometimes appear in unexpected positions and
have complex shapes and details — classic switching sensors
would be completely overwhelmed by such detection tasks.
Not the VISOR® object sensor from SensoPart: it always main-
tains its overview, detecting defective parts, parts in the wrong
position, wrong orientation, wrong sequence or a combination
of them all — in an instant. The comprehensive calibration functions
range from a simple scaling factor via the correction of image
and lens distortions at a mouse click through to a point pair
list for robot applications.

With its highly precise position and orientation detection, our
VISOR® object sensor is one of the best in its class.

VISOR® Object Sensors — Product Overview

(I SENSOPART

Seven detectors plus position detection

A total of seven detectors are available for inspection tasks and
evaluations: pattern comparison, contour detection, calliper;
BLOB, brightness, grey threshold and contrast detection. Position
tracking offers permits reliable detection of those features

that are not always present in precisely the taught-in position.
All evaluations take place relative to the current part position
and orientation, without them having to be defined for every
possible position of an individual feature. This powerful tool
allows you to solve even demanding applications confidently!

Firmware Option Resolution Focal length Integrated illumination Page

V20-OB-A2-xxx Advanced 1280 x 1024 pixels 12 mm White, red or infrared LEDs 98

V20-OB-A2-xxx Advanced 1280 x 1024 pixels C-mount None 100
V10-OB-51-xxx Standard 736 x 480 pixels 6 mm White, red or infrared LEDs 102
V10-OB-S1-xxx Standard 736 x 480 pixels 12 mm White, red or infrared LEDs 104
V10-OB-AT-xxx Advanced 736 x 480 pixels 6 mm White, red or infrared LEDs 106
V10-OB-AT-xxx Advanced 736 x 480 pixels 12 mm White, red or infrared LEDs 108
V10-OB-AT-xxx Advanced 736 x 480 pixels 25 mm White, red or infrared LEDs 110
V10-OB-AT-xxx Advanced 736 x 480 pixels C-mount None 112

www.sensopart.com 97



VISOR®V20 object sensor

Advanced vision sensor for object detection, 12 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and 1/O)

Current consumption (without I/O)
Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V

lllumination
White

Red

Infrared

98 www.sensopart.com

2 with VGA-resolution (640 x 480 pixels)

C€

C Us
LISTED

aoaas

Etheret/IP

1280 x 1024 pixels

1/1.8", monochrome

12 mm, adjustable focal position
30 mm to infinity

White, red, infrared LEDs

16 x 13 mm?

18 ... 264V DC'
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U.-1V, Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232, EtherNet/IR,

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

Part number

V20-OB-A2-W12
V20-OB-A2-R12
V20-OB-A2-112

PRODUCT HIGHLIGHTS

* Userfriendly configuration and viewer software with

hierarchical user rights

» Object detection with 1.3 mega pixel

» Real-world engineering units and robot coordinates at

a mouse click

* Precise position determination: X/Y-position and

orientation

» Comprehensive logic functions for digital switching outputs

* Encoder input

Functions

Number of jobs / detectors

Detectors

Properties

Typical cycle times?

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

380 % air humidity, non-condensing

Article number

536-91011
536-91012
536-91013

max. 255 / max. 255

Contour, pattern comparison, calliper;
BLOB, contrast, brightness, grey level

Position tracking: X/Y and orientation;
pattern comparison / contour:

teach-in and detection of patterns and
contours; calliper: distance between
edges; BLOB, grey threshold, brightness:
evaluation of brightness; contrast:
evaluation of contrast

Typ. 20 ms pattern comparison
Typ. 30 ms contour

Typ. 8 ms calliper

Typ. 30 ms BLOB

Typ. 2 ms brightness

Typ.2 ms contrast

Typ.2 ms grey threshold

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+50° C

-20 ... +60° C

Ca.160g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin

Data M12, 5-pin

EN 60947-5-2

Version: 07/2016. Subject to changes; diagrams similar



VISORE® vision sensor
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VISOR®V20 object sensor

Advanced vision sensor for object detection, C-mount

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and 1/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V

Part number

V20-OB-A2-C

100 www.sensopart.com

2With VGA-resolution (640 x 480 Pixel)

C€

3

C Us
LISTED

aoaas

Etherlet/IP

1280 x 1024 pixels
1/1.8", monochrome
C-Mount
Dependent on lens
None

Dependent on lens

18 ... 264V DC'
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U_-1V,Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232, EtherNet/IR,

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

Article number

536-91010

PRODUCT HIGHLIGHTS

3With LPT45 C-mount protective casing

* Userfriendly configuration and viewer software with

hierarchical user rights

* Object detection with 1.3 mega pixel

* Real-world engineering units and robot coordinates at

a mouse click

* Precise position determination: X/Y-position and

orientation

» Comprehensive logic functions for digital switching outputs

* Encoder input

Functions

Number of jobs / detectors
Detectors

Properties

Typical cycle times?

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

max. 255 / max. 255

Contour, pattern comparison, calliper;
BLOB, contrast, brightness, grey level
Position tracking: X/Y and orientation;
pattern comparison / contour:
teach-in and detection of patterns and
contours; calliper: distance between
edges; BLOB; grey threshold, brightness:
evaluation of brightness;

contrast: evaluation of contrast

Typ. 20 ms pattern comparison

Typ. 30 ms contour

Typ. 8 ms calliper

Typ. 30 ms BLOB

Typ. 2 ms brightness

Typ.2 ms contrast

Typ.2 ms grey threshold

65 x 45 x 45 mm (without plug)
IP 65°

Aluminium, plastic

Plastic

0...+50°C"

220 ... +60 °C*

Ca.160g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin
Data M12, 5-pin

EN 60947-5-2

*80 % air humidity, non-condensing

Version: 07/2016. Subject to changes; diagrams similar
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VISOR® vision sensor
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Lens

LOCS8 LO C12 LO C 16 LO C 25 LO C 35 LO C50 LO C75
Focal length 8 mm 12 mm 16 mm 25 mm 35 mm 50 mm 75 mm
Article number 526-51513 526-51514 526-51515 526-51516 526-51525 526-51113 526-51116
Accessories
Connection cables From Page A-38
lllumination From Page A-30
Lenses From Page A-27
Brackets From Page A-14
Interface accessories From Page A-42
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VISOR®V10 object sensor

Standard vision sensor for object detection, 6 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination
Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and I/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Interfaces

Inputs/outputs

" Max. ripple < 5V

lllumination
White

Red
Infrared

102 www.sensopart.com

C€

C Us
LISTED

aoaas

Etheret/IP

736 x 480 pixels

1/3", monochrome

6 mm, adjustable focal position
6 mm to infinity

White, red, infrared LEDs

5 x4 mm?

18 ... 264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U-1V,Low < 3V
> 20 kOhm

Ethernet (LAN), EtherNet/IP,
PROFINET, SensoWeb

2 inputs, 4 outputs,

2 selectable inputs/outputs

280 % air humidity, non-condensing

Depth of field

Normal
Normal
Normal

PRODUCT HIGHLIGHTS

* Userfriendly configuration and viewer software with

hierarchical user rights

* Detectors for object detection

* Powerful part-finding and tracking

* Precise position determination: X/Y-position and

orientation

» Comprehensive logic functions for digital switching outputs

Functions

Number of jobs / detectors

Detectors

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

Part number

8/32
Contour, pattern comparison, contrast,
brightness, grey level

Position tracking: X/Y and orientation;
Pattern comparison / contour:
teach-in and detection of patterns and
contours;

grey threshold, brightness:

evaluation of brightness;

contrast: evaluation of contrast

Typ. 20 ms pattern comparison

Typ. 30 ms contour

Typ. 2 ms brightness

Typ.2 ms contrast

Typ.2 ms grey threshold

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+50°C?

-20 ... +60 °C?

Ca.160g

Supply and /O M12,12-pin
Ethernet M12, 4-pin

EN 60947-5-2

Article number

V10-OB-S1-W6 535-91008
V10-OB-51-Ré6 535-91010
V10-OB-51-16 535-91046

Version: 07/2016. Subject to changes; diagrams similar



VISORE® vision sensor
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VISOR®V10 object sensor

Standard vision sensor for object detection, 12 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and I/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Interfaces

Inputs/outputs

" Max. ripple < 5V

lllumination
White

Red

Infrared
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Etheret/IP

736 x 480 pixels

1/3", monochrome

12 mm, adjustable focal position
30 mm to infinity

White, red, infrared LEDs

8 x 6 mm?

18 ... 264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U-1V,Low < 3V
> 20 kOhm

Ethernet (LAN), EtherNet/IP,
PROFINET, SensoWeb

2 inputs, 4 outputs,

2 selectable inputs/outputs

280 % air humidity, non-condensing

Depth of field

Normal
Normal

Normal

PRODUCT HIGHLIGHTS

* Userfriendly configuration and viewer software with

hierarchical user rights

* Detectors for object detection

* Powerful part-finding and tracking

* Precise position determination: X/Y-position and

orientation

» Comprehensive logic functions for digital switching outputs

Functions

Number of jobs / detectors

Detectors

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

Part number

V10-OB-S1-W12
V10-OB-51-R12
V10-OB-51-112

8/32

Contour, pattern comparison, contrast,
brightness, grey level

Position tracking: X/Y and orientation;
Pattern comparison / contour:
teach-in and detection of patterns and
contours;

grey threshold, brightness:

evaluation of brightness;

contrast: evaluation of contrast

Typ. 20 ms pattern comparison
Typ. 30 ms contour

Typ. 2 ms brightness

Typ.2 ms contrast

Typ.2 ms grey threshold

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+50°C?

-20 ... +60 °C?

Ca.160g

Supply and /O M12,12-pin
Ethernet M12, 4-pin

EN 60947-5-2

Article number

535-91009
535-91011
535-91047

Version: 07/2016. Subject to changes; diagrams similar



VISORE® vision sensor
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VISOR®V10 object sensor

Advanced vision sensor for object detection, 6 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,

Current consumption

(without illumination and 1/O)
Current consumption (without I/O)
Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V

Illumination
White

White

Red

Red

Infrared
Infrared
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C€
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Etheret/IP

736 x 480 pixels

1/3", monochrome

6 mm, adjustable focal position
6 mm to infinity

White, red, infrared LEDs

5 x 4 mm?

18 ... 264V DC'
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U.-1V, Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232, EtherNet/IR,

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

280 % air humidity, non-condensing

Depth of field
Normal
Enhanced
Normal
Enhanced
Normal
Enhanced

PRODUCT HIGHLIGHTS

* Userfriendly configuration and viewer software with

hierarchical user rights

* Detectors for object detection

» Real-world engineering units and robot coordinates at

a mouse click

* Precise position determination: X/Y-position and

orientation

» Comprehensive logic functions for digital switching outputs

* Encoder input

Functions

Number of jobs / detectors

Detectors

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

Part number

max. 255 / max. 255

Contour, pattern comparison, calliper;
BLOB, contrast, brightness, grey level
Position tracking: X/Y and orientation;
pattern comparison / contour:

teach-in and detection of patterns and
contours; calliper: distance between
edges; BLOB; grey threshold, brightness:
evaluation of brightness; contrast:
evaluation of contrast

Typ. 20 ms pattern comparison
Typ. 30 ms contour

Typ. 8 ms calliper

Typ. 30 ms BLOB

Typ.2 ms brightness

Typ. 2 ms contrast

Typ.2 ms grey threshold

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+50°C?

-20 ... +60 °C?

Ca.160g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin

Data M12, 5-pin

EN 60947-5-2

Article number

V10-OB-A1-W6 535-91001
V10-OB-A1-W6D 535-91013
V10-OB-A1-R6 535-91003
V10-OB-A1-R6D 535-91016
V10-OB-A1-16 535-91006
V10-OB-A1-16D 535-91019

Version: 07/2016. Subject to changes; diagrams similar



VISORE® vision sensor
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VISOR®V10 object sensor

Advanced vision sensor for object detection, 12 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and 1/O)

Current consumption (without 1/O)
Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V

Illumination
White

White

Red

Red

Infrared

Infrared

108 www.sensopart.com

C€
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Etheret/IP

736 x 480 pixels

1/3", monochrome

12 mm, adjustable focal position
30 mm to infinity

White, red, infrared LEDs

8 x 6 mm?

18 ... 264V DC'
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U,-1V, Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232, EtherNet/IR

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

280 % air humidity, non-condensing

Depth of field
Normal
Enhanced
Normal
Enhanced
Normal

Enhanced

PRODUCT HIGHLIGHTS

* Userfriendly configuration and viewer software with

hierarchical user rights

* Detectors for object detection

» Real-world engineering units and robot coordinates at

a mouse click

* Precise position determination: X/Y-position and

orientation

» Comprehensive logic functions for digital switching outputs

* Encoder input

Functions

Number of jobs / detectors
Detectors

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

Part number
V10-OB-A1-W12
V10-OB-A1-W12D
V10-OB-A1-R12
V10-OB-A1-R12D
V10-OB-A1-112
V10-OB-A1-112D

max. 255 / max. 255

Contour, pattern comparison, calliper;
BLOB, contrast, brightness, grey level

Position tracking: X/Y and orientation;
pattern comparison / contour:

teach-in and detection of patterns and
contours; calliper: distance between
edges; BLOB; grey threshold, brightness:
evaluation of brightness; contrast:
evaluation of contrast

Typ. 20 ms pattern comparison
Typ. 30 ms contour

Typ. 8 ms calliper

Typ. 30 ms BLOB

Typ. 2 ms brightness

Typ.2 ms contrast

Typ.2 ms grey threshold

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+50° C?

-20 ... +60° C?

Ca160g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin

Data M12, 5-pin

EN 60947-5-2

Article number
535-91002
535-91014
535-91004
535-91017
535-91007
535-91020

Version: 07/2016. Subject to changes; diagrams similar



(I SENSOPART

VISORE® vision sensor

30.5 12.7 64 45 =
Optical axis 5
r D * |
™
0 =
s © © i f Q| L
L o
N J | s [ B
A % —— L _I j [9\i —
225 13.1(]_14
31.9

Field of view

Focal length: 12mm

o
o
150 T ¥
m—  direction <
m y direction A
100 =
50
£
ER
K3
[
-50
-100
Format WVGA
-150 ‘
0 100 200 300 400 500 600 700
Working Distance[mm]
Depth of field: normal Depth of field: enhanced
Focal length: 12mm Depth of focus: Normal o Focal length: 12mm Depth of focus: Enhanced -
] T T - 800 T T ol
Resolved object size ¥ Resolved object size hs
< EEE 0.13mm S
7001 0.25mm L 700 0.25mm 0
EE 0.50mm 2 — 0.50mm 2
600 M 0.75mm 600 HEE 0.75mm
E E
£ E
o 50 E 500
o o
& I
G 400 S 400
< <
: g
Q300 9 300
200 /I' 200
100 / 100
0 0
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700
Working Distance [mm] Working Distance [mm]
Accessories
Connection cables From Page A-38
[llumination From Page A-30
Brackets From Page A-14
Interface accessories From Page A-42

Version: 07/2016 Subject to changes; diagrams similar www.sensopart.com 109



VISOR®V10 object sensor

Advanced vision sensor for object detection, 25 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and I/O)

Current consumption (without 1/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V

lllumination

White
Red

Infrared

110 www.sensopart.com

C€

C Us
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Etheret/IP

736 x 480 pixels

1/3", monochrome

25 mm, adjustable focal position
140 mm to infinity

White, red, infrared LEDs

18 x 14 mm?

18 ... 264V DC'
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U.-1V, Low < 3V
> 20 kOhm

High >4V

Ethernet (LAN), RS422, RS232, EtherNet/IR

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

280 % air humidity, non-condensing

Depth of field

Normal
Normal

Normal

PRODUCT HIGHLIGHTS

* Userfriendly configuration and viewer software with

hierarchical user rights

* Detectors for object detection

» Real-world engineering units and robot coordinates at

a mouse click

* Precise position determination: X/Y-position and

orientation

» Comprehensive logic functions for digital switching outputs

* Encoder input

Functions

Number of jobs / detectors

Detectors

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

Part number

V10-OB-A1-W25
V10-OB-A1-R25
V10-OB-A1-125

max. 255 / max. 255
Contour, pattern comparison, calliper;
BLOB, contrast, brightness, grey level

Position tracking: X/Y and orientation;
pattern comparison / contour:
teach-in and detection of patterns and
contours; calliper: distance between
edges; BLOB; grey threshold, brightness:
evaluation of brightness;

contrast: evaluation of contrast

Typ. 20 ms pattern comparison

Typ. 30 ms contour

Typ. 8 ms calliper

Typ. 30 ms BLOB

Typ.2 ms brightness

Typ. 2 ms contrast

Typ.2 ms grey threshold

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+50°C?

-20 ... +60 °C?

Ca.160 g

Supply and /O M12,12-pin
Ethernet M12, 4-pin
Data M12, 5-pin

EN 60947-5-2

Article number

535-91012
535-91015
535-91018

Version: 07/2016. Subject to changes; diagrams similar



VISORE® vision sensor

30.5
4 ) =
|
0 =
s © ©
8
N J N
A % m——
225

Field of view

Focal length: 25mm
150

12.7

64

Optical axis

(I SENSOPART

|

. x direction
=y direction

100

50

Field [mm]
o
|

0 250 500 750 1000

Working Distance[mm]

Depth of field: normal

1250 1500 1750

Focal length: 25mm Depth of focus: Normal
50 -
Resolved object size
— 0.13mm
0.25mm
1500 sy 050mm
0.
E
£ 1250
=
[5]
£ 1000
5
<
T 750
8
a
500
250
o
0 250 500 750 1000 1250 1500 1750
Working Distance [mm]
Accessories

Connection cables
[llumination

Brackets

Interface accessories

Version: 07/2016 Subject to changes; diagrams similar

From Page A-38
From Page A-30
From Page A-14
From Page A-42

155-01424

155-01412

43
314

11.6

www.sensopart.com

153-00911

111



VISOR®V10 object sensor

Advanced vision sensor for object detection, C-mount

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and I/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V

Part number

V10-OB-A1-C

112 www.sensopart.com

2With LPT45 C-mount protective casing

C€
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Etherlet/IP

736 x 480 pixels
1/3", monochrome
C-Mount
Dependent on lens
None

Dependent on lens

18 ... 264V DC'
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U,-1V, Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232, EtherNet/IR

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

Article number

535-91005

PRODUCT HIGHLIGHTS

* Userfriendly configuration and viewer software with

hierarchical user rights

* Detectors for object detection

* Real-world engineering units and robot coordinates at

a mouse click

* Precise position determination: X/Y-position and

orientation

» Comprehensive logic functions for digital switching outputs

* Encoder input

Functions

Number of jobs / detectors

Detectors

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

* 80 % air humidity, non-condensing

max. 255 / max. 255

Contour, pattern comparison, calliper;
BLOB, contrast, brightness, grey level
Position tracking: X/Y and orientation;
pattern comparison / contour:

teach-in and detection of patterns and
contours; calliper: distance between
edges; BLOB; grey threshold, brightness:
evaluation of brightness;

contrast: evaluation of contrast

Typ. 20 ms pattern comparison
Typ. 30 ms contour

Typ. 8 ms calliper

Typ.30 ms BLOB

Typ. 2 ms brightness

Typ.2 ms contrast

Typ. 2 ms grey threshold

65 x 45 x 45 mm (without plug)
IP 652

Aluminium, plastic

Plastic

0...+50°C

220 ... +60 °C?

Ca. 160 g

Supply and /O M12,12-pin
Ethernet M12, 4-pin
Data M12, 5-pin

EN 60947-5-2

Version: 07/2016. Subject to changes; diagrams similar
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Lens

LOCS8 LO C12 LO C 16 LO C 25 LO C 35 LO C50 LO C75
Focal length 8 mm 12 mm 16 mm 25 mm 35 mm 50 mm 75 mm
Article number 526-51513 526-51514 526-51515 526-51516 526-51525 526-51113 526-51116
Accessories
Connection cables From Page A-38
lllumination From Page A-30
Lenses From Page A-27
Brackets From Page A-14
Interface accessories From Page A-42
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VISOR® Color

Vision sensor for the most precise object detection

m made in Germany

HIGHLIGHTS OF THE VISOR® COLOR

* Improved object detection through additional colour
information

» Powerful colour detection, even with the smallest of colour
nuances or self-illuminating components

* Powerful part finding and tracking

* Highly accurate evaluation via 1.3 megapixel colour chip

-

N » Up to 6 digital switching outputs (another 32 with IO box)
The same or not the same? Incorrect occupancy ruled out: * Userfriendly configuration and viewer software with
The VISOR® Color detects even the The VISOR® Color combines colour and graded user rights and online he|p
smallest of colour nuances more reliably ~ object detection in a single device and
than the human eye. This allows, for ex- can therefore simultaneously inspect oc-
ample, the detection of colour deviations cupancy of the blister for completeness
or the sorting of parts by colour. and for occupancy with the correct colour.

All LEDs in the right place?

A unique performance feature of vision
colour sensors is the detection of active
(self-illuminating) colours. For example,
displays in the automotive industry or
electronic components can be inspected
for correct placement with the VISOR®
Color.

114 www.sensopart.com



Colour is an important feature for detecting and differentiating
between objects during the production process. Whether coloured
marks in quality assurance, coloured printing or labels, LEDs or
display elements, the occupancy of cable harnesses, or the brow-
ning level of baked goods — industry is much more colourful than

is generally assumed.

Classic colour sensors are limited to the detection of passive
colours, i.e. of object colours or coloured marks — they have
to give up when confronted with self-illuminating objects.

The VISOR® Color vision colour sensor from SensoPart knows
no such restrictions — it not only “sees” objects of any shape
and colour; but also provides additional information on colour
intensity and the position of the particular object. It can also
represent an alternative to conventional contrast sensors for

VISOR® Color — product overview

(B SENSOPART

determining grey values and contrast differences when other

' '
object features are to be evaluated simultaneously.
The comprehensive calibration functions range from a simple
scaling factor via the correction of image and lens distortions at

a mouse click through to a point pair list for robot applications.

The upgrade to colour is easy

The new generation of VISOR® Color vision colour sensors not
only supports colour detection but also all the performance
features of the VISOR® object sensor. The operating concept of
the two vision sensors is identical — there are just three additional
detectors for colour detection with corresponding configuration
possibilities. The introductory effort for those switching from
the VISOR® object sensor is thus minimal — when will you put
more colours into your applications?

Product variant Resolution Focal length Integrated illumination Page
V20C-CO-A2-xx Advanced 1280 x 1024 pixels 12 mm White 116
V20C-CO-A2-xx Advanced 1280 x 1024 pixels C-mount None 118
V10C-CO-S2-xx Standard 736 x 480 pixels 6 mm White 120
V10C-CO-S2-xx Standard 736 x 480 pixels 12 mm White 122
V10C-CO-A2-xx Advanced 736 x 480 pixels 6 mm White 124
V10C-CO-A2-xx Advanced 736 x 480 pixels 12 mm White 126
V10C-CO-A2-xx Advanced 736 x 480 pixels 25 mm White 128
V10C-CO-A2-xx Advanced 736 x 480 pixels C-mount None 130

www.sensopart.com 115



VISOR®V20 Color

Advanced vision sensor for object detection, colour, 12 mm

C€

C Us
LISTED

PRODUCT HIGHLIGHTS

Object detection in colour with 1.3 mega pixel resolution

Reliable detection of very slight colour nuances or
self-illuminating components

Powerful part finding and tracking

User-friendly configuration and viewer software with

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination
Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and I/O)

Current consumption (without 1/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V

lllumination

White

116 www.sensopart.com

2 with VGA-resolution (640 x 480 pixels)

aoaas

1280 x 1024 pixels

1/1.8", colour

12 mm, adjustable focal position
30 mm to infinity

White LEDs

16 x 13 mm?

18...264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /

short-circuit protection of all outputs

Approx. 13 s after Power on
PNP / NPN (switchable)
50 mA, 100 mA (pin 12)

PNP/NPN High > U -1V, Low < 3V

> 20 kOhm
High > 4V

Ethernet (LAN), RS422, RS232, EtherNet/IR

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

Part number

V20C-CO-A2-W12

Etheret/IP

536-91020

hierarchical user rights

* Real-world engineering units and robot coordinates at

a mouse click

* Encoder input

Functions

Number of jobs / detectors
Detectors

Properties

Typical cycle times?

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

? 80 % air humidity, non-condensing

Article number

max. 255 / max. 255

Contour, pattern comparison, calliper,
BLOB, contrast, brightness, grey level,
colour value, colour area, colour list

Position tracking: X/Y and orientation;
pattern comparison / contour: teach-in
and detection of patterns and con-
tours; calliper: distance between edges;
BLOB; grey threshold, brightness: eva-
luation of brightness; contrast:
evaluation of contrast; colour area:
two-dimensional colour inspection with
adustable tolerance; colour list: finding
the most similar colours

Typ. 20 ms pattern comparison; typ. 30 ms
contour; Typ. 8 ms calliper; typ. 30 ms
BLOB; typ. 2 ms brightness; typ. 2 ms con-
trast; typ. 2 ms grey threshold; typ. 2 ms
colour value; typ. 30 ms colour area; typ. 2
ms colour list

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+50°C

-20 ... +60° C

Approx. 160 g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin
Data M12, 5-pin

EN 60947-5-2

Version: 07/2016. Subject to changes; diagrams similar



VISORE® vision sensor
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VISOR®V20 Color

Advanced vision sensor for object detection, colour, C-mount

PRODUCT HIGHLIGHTS

c €3 » Object detection in colour with 1.3 megapixel resolution
* Reliable detection of very slight colour nuances or
self-illuminating components
c us
LISTED * Powerful part finding and tracking
% * Userfriendly configuration and viewer software with
sOEw hierarchical user rights
Etheri'et/IP . Real—worldl engineering units and robot coordinates at
a mouse click
* Encoder input
Optical data Functions
Resolution 1280 x 1024 pixels Number of jobs / detectors max. 255 / max. 255
CMOS 1/1.8", colour Detectors Contour, pattern comparison, calliper;
Integrated lens, focal length C-Mount BLOB, contrast, brightness, grey level,
Adjustment range Dependent on lens colour value, colour area, colour list
| - Properties Position tracking: X/Y and orientation;
ntegrated illumination None >
. . pattern comparison / contour:
Minimum field of view, X xY Dependent on lens teach-in and detection of patterns and
contours; calliper: distance between
edges; BLOB; grey threshold, brightness:
evaluation of brightness; contrast:
evaluation of contrast; colour area:
two-dimensional colour inspection with
adustable tolerance; colour list: finding
the most similar colours
Typical cycle times? Typ. 20 ms pattern comparison; typ. 30 ms
contour; Typ. 8 ms calliper; typ. 30 ms
BLOB; typ. 2 ms brightness; typ. 2 ms con-
trast; typ. 2 ms grey threshold; typ. 2 ms
colour value; typ. 30 ms colour area; typ. 2
ms colour list
Electrical data Mechanical data
Operating voltage, +U, 18...264V DC Dimensions 65 x 45 x 45 mm (without plug)
Current consumption <120 mA Enclosure rating IP 653
(without illumination and I/O) Material, housing Aluminium, plastic
Current consumption (without I/0) | <200 mA Material, front screen Plastic
Protective circuits Reverse-polarity protection, U, / Ambient temperature: operation 0.. +50°C*
short-circuit protection of all outputs Ambient temperature: storage 90 .. +60 °CH
Power On Delay Approx.13's aft‘er Power on Weight Approx. 160 g
Outputs PNP /INPN (switchable) Plug connections Supply and /O M12, 12-pin
Max. output current (per output) 50 mA, 100 mA (pin 12) Ethernet M12, 4-pin
Inputs PNP/NPN High > U1V, Low < 3V Data M12, 5-pin
Input resistance > 20 kOhm Vibration and impact resistance EN 60947-5-2
Encoder input High > 4V
Interfaces Ethernet (LAN), RS422, RS232, EtherNet/IR
PROFINET, SensoWeb
Inputs/outputs 2 inputs, 4 outputs,

4 selectable inputs/outputs

" Max. ripple < 5V 2With VGA-resolution (640 x 480 Pixel)  3With LPT45 C-mount protective casing ~ * 80 % air humidity, non-condensing

Part number Article number

V20C-CO-A2-C 536-91021

118 www.sensopart.com Version: 07/2016. Subject to changes; diagrams similar
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VISOR® vision sensor
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N Optical axis -
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Lens

LOCS8 LO C12 LO C 16 LO C 25 LO C 35 LO C50 LO C75
Focal length 8 mm 12 mm 16 mm 25 mm 35 mm 50 mm 75 mm
Article number 526-51513 526-51514 526-51515 526-51516 526-51525 526-51113 526-51116
Accessories
Connection cables From Page A-38
lllumination From Page A-30
Lenses From Page A-27
Brackets From Page A-14
Interface accessories From Page A-42

Version: 07/2016. Subject to changes; diagrams similar www.sensopart.com 119



VISOR®V10 Color

Standard vision sensor for object detection, colour, 6 mm

C€

PRODUCT HIGHLIGHTS

* Object detection in colour

* Reliable detection of very slight colour nuances or

" Max. ripple < 5V

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination
Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and 1/O)

Current consumption (without 1/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Interfaces

Inputs/outputs

lllumination

White

120 www.sensopart.com

C Us
LISTED

aoaas

Etheret/IP

736 x 480 pixels

1/3", colour

6 mm, adjustable focal position
6 mm to infinity

White LEDs

5 x4 mm?

18 ... 264V DC'
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Approx. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U1V, Low < 3V
> 20 kOhm

Ethernet (LAN), EtherNet/IP,
PROFINET, SensoWeb

2 inputs, 4 outputs,

2 selectable inputs/outputs

280 % air humidity, non-condensing

Depth of field

Normal

self-illuminating components

» Powerful part finding and tracking

* Userfriendly configuration and viewer software with

hierarchical user rights

Functions

Number of jobs / detectors

Detectors

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

Part number

V10C-CO-S2-W6é

Version: 07/2016. Subject to changes; diagrams similar

8/32

Position tracking X/Y and orientation
via contour inspection; colour area

Position tracking X/Y and orientation;

contour: teach-in and detection of

contours; colour area: two-dimensional
colour inspection with adustable tole-

rance

Typ. 30 ms position tracking
Typ. 30 ms colour area

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+50°C?

20 ... +60 °C?

Approx. 160 g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin

EN 60947-5-2

Article number

535-91071



VISORE® vision sensor
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VISOR®V10 Color

Standard vision sensor for object detection, colour; 12 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination
Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and 1/O)

Current consumption (without 1/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Interfaces

Inputs/outputs

" Max. ripple < 5V

lllumination

White

122 www.sensopart.com

C€

C Us
LISTED

aoaas

Etheret/IP

736 x 480 pixels

1/3", colour

12 mm, adjustable focal position
30 mm to infinity

White LEDs

8 x 6 mm?

18 ... 264V DC'
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Approx. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U1V, Low < 3V
> 20 kOhm

Ethernet (LAN), EtherNet/IP,
PROFINET, SensoWeb

2 inputs, 4 outputs,

2 selectable inputs/outputs

280 % air humidity, non-condensing

Depth of field

Normal

PRODUCT HIGHLIGHTS

* Object detection in colour

* Reliable detection of very slight colour nuances or

self-illuminating components

» Powerful part finding and tracking

* Userfriendly configuration and viewer software with

hierarchical user rights

Functions

Number of jobs / detectors

Detectors

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

Part number

V10C-CO-52-W12

8/32

Position tracking X/Y and orientation
via contour inspection; colour area

Position tracking X/Y and orientation;
contour: teach-in and detection of
contours; colour area: two-dimensional
colour inspection with adustable
tolerance

Typ. 30 ms position tracking
Typ. 30 ms colour area

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+50°C?

20 ... +60 °C?

Approx. 160 g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin

EN 60947-5-2

Article number

535-91072

Version: 07/2016. Subject to changes; diagrams similar



VISORE® vision sensor
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VISOR®V10 Color

Advanced vision sensor for object detection, colour, 6 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,

Current consumption

(without illumination and I/O)
Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

C€

C Us
LISTED

aoaas

736 x 480 pixels

1/3", colour

6 mm, adjustable focal position
6 mm to infinity

White LEDs

5x 4 mm?

18 ...264V DC'
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Approx. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U.-1V, Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422,RS232, EtherNet/IP,

PROFINET, SensoVWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

" Max. ripple <5V, 80 % air humidity, non-condensing

Illumination

White

124 www.sensopart.com

Depth of field

Normal

PRODUCT HIGHLIGHTS

Etheret/IP

* Object detection in colour

* Reliable detection of very slight colour nuances or
self-illuminating components

» Powerful part finding and tracking

* Userfriendly configuration and viewer software with
hierarchical user rights

* Real-world engineering units and robot coordinates at
a mouse click

* Encoder input

Functions

Number of jobs / detectors max. 255 / max. 255

Detectors Contour, pattern comparison, calliper;
BLOB, contrast, brightness, grey level,
colour value, colour area, colour list

. Position tracking: X/Y and orientation;

Properties

pattern comparison / contour:

teach-in and detection of patterns and
contours; calliper: distance between
edges; BLOB; grey threshold, brightness:
evaluation of brightness; contrast: evalua-
tion of contrast; colour area: two-dimen-
sional colour inspection with adustable
tolerance; colour list: finding the most
similar colours

Typ. 20 ms pattern comparison; typ. 30
ms contour; Typ. 8 ms calliper; typ. 30
ms BLOB; typ. 2 ms brightness; typ. 2 ms
contrast; typ. 2 ms grey threshold; typ. 2
ms colour value; typ. 30 ms colour area;
typ. 2 ms colour list

Typical cycle times

Mechanical data

Dimensions 65 x 45 x 45 mm (without plug)
Enclosure rating IP 67

Material, housing Aluminium, plastic

Material, front screen Plastic

Ambient temperature: operation 0...+50°C?

Ambient temperature: storage -20 ... +60 °C?

Weight Approx.160 g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin
Data M12, 5-pin

EN 60947-5-2

Plug connections

Vibration and impact resistance

Part number Article number

V10C-CO-A2-W6 535-91073

Version: 07/2016. Subject to changes; diagrams similar



VISORE® vision sensor

305
e B >
N
w0 =
8| © ©
3
N J N
pAlSmm—1iY
25

Field of view

Focal length: 6mm
150 :

(I SENSOPART

= x direction

f y direction

100

50

Field [mm]
o

-50

12.7 64 45
Optical axis
il f 2 .
L §
©
—T: f N —
13.1](_14
31.9

-100

Format W
-150 ‘

0 50 100 150 200

Working Distance[mm]

Depth of field: normal

Focal length: 6mm

4

250 300

Depth of focus: Normal

Resolved object size
N 0.13mm
3501 0.25mm
I 0.50mm
300 HEE 0.75mm
E
E
S 25
2
ic
k3
<
i
3
S 15
100
50
0
0 50 100 150 200 250 300
Working Distance [mm]
Accessories

Connection cables
[llumination
Brackets

Interface accessories

Version: 07/2016. Subject to changes; diagrams similar

From Page A-38
From Page A-30
From Page A-14
From Page A-42

155-01409

www.sensopart.com

153-00911

125



VISOR®V10 Color

Advanced vision sensor for object detection, colour, 12 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and I/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V,

lllumination

White

126 www.sensopart.com

C€

C Us
LISTED

aoaas

Etheret/IP

736 x 480 pixels

1/3", colour

12 mm, adjustable focal position
30 mm to infinity

White LEDs

8 x 6 mm?

18 ... 264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Approx. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U-1V,Low < 3V

> 20 kOhm

High > 4V

Ethernet (LAN), RS422,RS232, EtherNet/IR
PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

280 % air humidity, non-condensing

Depth of field

Normal

PRODUCT HIGHLIGHTS

* Object detection in colour

* Reliable detection of very slight colour nuances or

self-illuminating components

» Powerful part finding and tracking

* Userfriendly configuration and viewer software with

hierarchical user rights

* Real-world engineering units and robot coordinates at

a mouse click

* Encoder input

Functions

Number of jobs / detectors
Detectors

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

Part number

V10C-CO-A2-W12

max. 255 / max. 255

Contour, pattern comparison, calliper;
BLOB, contrast, brightness, grey level,
colour value, colour area, colour list

Position tracking: X/Y and orientation;
pattern comparison / contour:

teach-in and detection of patterns and
contours; calliper: distance between
edges; BLOB; grey threshold, brightness:
evaluation of brightness; contrast:
evaluation of contrast; colour area:
two-dimensional colour inspection with
adustable tolerance; colour list: finding
the most similar colours

Typ. 20 ms pattern comparison; typ. 30 ms
contour; Typ. 8 ms calliper; typ. 30 ms
BLOB; typ. 2 ms brightness; typ. 2 ms
contrast; typ. 2 ms grey threshold; typ. 2
ms colour value; typ. 30 ms colour area;
typ. 2 ms colour list

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+50°C

220 ... +60° C?

Approx. 160 g

Supply and /O M12,12-pin
Ethernet M12, 4-pin

Data M12, 5-pin

EN 60947-5-2

Article number

535-91074

Version: 07/2016. Subject to changes; diagrams similar



VISORE® vision sensor
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VISOR®V10 Color

Advanced vision sensor for object detection, colour, 25 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and I/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V,

lllumination

White

128 www.sensopart.com

C€

C Us
LISTED

aoaas

Etheret/IP

736 x 480 pixels

1/3", colour

25 mm, adjustable focal position
140 mm to infinity

White LEDs

18 x 14 mm?

18 ... 264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Approx. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U-1V,Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232, EtherNet/IR

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

280 % air humidity, non-condensing

Depth of field

Normal

PRODUCT HIGHLIGHTS

* Object detection in colour

* Reliable detection of very slight colour nuances or

self-illuminating components

» Powerful part finding and tracking

* Userfriendly configuration and viewer software with

hierarchical user rights

* Real-world engineering units and robot coordinates at

a mouse click

* Encoder input

Functions

Number of jobs / detectors
Detectors

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

Part number

V10C-CO-A2-W25

max. 255 / max. 255

Contour, pattern comparison, calliper;
BLOB, contrast, brightness, grey level,
colour value, colour area, colour list

Position tracking: X/Y and orientation;
pattern comparison / contour:

teach-in and detection of patterns and
contours; calliper: distance between
edges; BLOB; grey threshold, brightness:
evaluation of brightness; contrast:
evaluation of contrast; colour area:
two-dimensional colour inspection with
adustable tolerance; colour list: finding
the most similar colours

Typ. 20 ms pattern comparison; typ. 30 ms
contour; Typ. 8 ms calliper; typ. 30 ms
BLOB; typ. 2 ms brightness; typ. 2 ms con-
trast; typ. 2 ms grey threshold; typ. 2 ms
colour value; typ. 30 ms colour area; typ. 2
ms colour list

65 x 45 x 45 mm (without plug)
P67

Aluminium, plastic

Plastic

0...+50°C

220 ... +60 °C?

Approx. 160 g

Supply and /O M12,12-pin
Ethernet M12, 4-pin

Data M12, 5-pin

EN 60947-5-2

Article number

535-91075

Version: 07/2016. Subject to changes; diagrams similar



VISORE® vision sensor
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VISOR®V10 Color

Advanced vision sensor for object detection, colour, C-mount

C€

2

C Us
LISTED

PRODUCT HIGHLIGHTS

Object detection in colour

Reliable detection of very slight colour nuances or
self-illuminating components

Powerful part finding and tracking

User-friendly configuration and viewer software with

" Max. ripple < 5V,

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,

Current consumption
(without illumination and I/O)

Current consumption (without 1/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

Part number

V10C-CO-A2-C

130 www.sensopart.com

2With LPT45 C-mount protective casing

aoaas

Etherlet/IP

736 x 480 pixels
1/3", colour
C-Mount
Dependent on lens
None

Dependent on lens

18 ... 264V DC'
<120 mA

<200 mA
Reverse-polarity protection, U, /

short-circuit protection of all outputs

Approx. 13 s after Power on
PNP / NPN (switchable)
50 mA, 100 mA (pin 12)

PNP/NPN High > U1V, Low < 3V

> 20 kOhm
High > 4V

Ethernet (LAN), RS422, RS232, EtherNet/IP,

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

Article number

535-91076

hierarchical user rights

* Real-world engineering units and robot coordinates at

a mouse click

* Encoder input

Functions

Number of jobs / detectors

Detectors

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

® 80 % air humidity, non-condensing

max. 255 / max. 255

Contour, pattern comparison, calliper;
BLOB, contrast, brightness, grey level,
colour value, colour area, colour list

Position tracking: X/Y and orientation;
pattern comparison / contour:

teach-in and detection of patterns and
contours; calliper: distance between
edges; BLOB; grey threshold, brightness:
evaluation of brightness; contrast:
evaluation of contrast; colour area:
two-dimensional colour inspection with
adustable tolerance; colour list: finding
the most similar colours

Typ. 20 ms pattern comparison; typ. 30 ms
contour; Typ. 8 ms calliper; typ. 30 ms
BLOB; typ. 2 ms brightness; typ. 2 ms con-
trast; typ. 2 ms grey threshold; typ. 2 ms
colour value; typ. 30 ms colour area; typ. 2
ms colour list

65 x 45 x 45 mm (without plug)
IP 652

Aluminium, plastic

Plastic

0...450°C

20 ... +60 °C?

Approx. 160 g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin
Data M12, 5-pin

EN 60947-5-2

Version: 07/2016. Subject to changes; diagrams similar
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VISOR® vision sensor
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Lens

LOCS8 LO C12 LO C 16 LO C 25 LO C 35 LO C50 LO C75
Focal length 8 mm 12 mm 16 mm 25 mm 35 mm 50 mm 75 mm
Article number 526-51513 526-51514 526-51515 526-51516 526-51525 526-51113 526-51116
Accessories
Connection cables From Page A-38
lllumination From Page A-30
Lenses From Page A-27
Brackets From Page A-14
Interface accessories From Page A-42
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VISOR® Solar sensor for inspecting solar cells

Focusing on what matters

1 m. ﬂm\\\\x\\m A

HIGHLIGHTS OF VISOR® SOLAR SENSOR

* Simple integration
* Precise position detection

* Detection of Edge defects

* Detection of holes
* Transport belts can be masked via software

* Short cycle time from 60 ms

-

* Reliable operation, even in daylight
The VISOR® Solar sensor operates accu- The VISOR® Solar sensor measures every .
rately and reliably even in fast-cycle pro- wafer or cell and thus detects even mini- * No backlight necessary

. | edge breakouts. . . .
cesses NG (SIS USSR * Low space requirement: operating distance from 360 mm

132 www.sensopart.com



SensoPart has expanded its range of vision sensors with the
VISOR® Solar in order to combat rising cost pressure in the
production of solar cells. The compact sensor detects the position
and any damage to wafers and cells. It allows robots to pick up

and lay down wafers accurately. Wafers and solar cells with fine

breakouts can be directly rejected during this step, before they

can completely break up and damage other material.

VISOR® Solar sensor — Product Overview

V20-SO-A2-xxx

V20-SO-A2-xxx

V10-SO-S1-xxx

V10-SO-AT-xxx

V10-SO-AT-xxx

V10-SO-A1-xxx

Firmware Option
Advanced
Advanced

Standard

Advanced
Advanced

Advanced

Resolution

1280 x 1024 pixels
1280 x 1024 pixels
736 x 480 pixels
736 x 480 pixels
736 x 480 pixels

736 x 480 pixels

Focal length
12 mm
C-mount

6 mm

6 mm

12 mm

C-mount

(B SENSOPART

preventing costly machine breakdowns.

Integrated illumination
White, red or infrared LEDs
None

White LEDs

White or infrared LEDs
White or infrared LEDs

None

damage that could lead to breakage during the print process,

These sensors can also be integrated in existing lines — as easily
as a light barrier. Before a cell is printed, the sensor checks it for

Page
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138

140
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144

www.sensopart.com
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VISOR®V20 Solar sensor

Advanced vision sensor for wafer and cell inspection, 12 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination
Minimum field of view, X xY

Electrical data

Operating voltage, +U,

Current consumption
(without illumination and 1/O)

Current consumption (without 1/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V,

Illumination

White
Red

Infrared

134 www.sensopart.com

2 with VGA-resolution (640 x 480 pixels)

C€

C Us
LISTED

aoaas

Etheret/IP

1280 x 1024 pixels

1/1.8", monochrome

12 mm, adjustable focal position
30 mm to infinity

White, red, infrared LEDs

16 x 13 mm?

18...264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U1V, Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232, EtherNet/IP,

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

Part number
V20-SO-A2-W12
V20-SO-A2-R12
V20-SO-A2-112

PRODUCT HIGHLIGHTS

* Automatic detection of wafer and cell geometry

* Suitable for frontlit and backlit applications

* Simple sensor optimisation regarding evaluation speed and

test precision (sub-pixel process)

¢ Detection of holes/cracks and breakouts

« Distortion correction

* Examination and position detection of busbars

Functions

Number of jobs / detectors
Detectors

Properties

Typical cycle times?

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

380 % air humidity, non-condensing

Article number

536-91028
536-91029
536-91030

max. 255 / max. 255

Wafers, pattern comparison, contrast,
brightness, grey level, calliper

Position tracking; Wafers incl. busbars:
localisation of wafers or busbars

and examination of wafers; Calliper:
distance between edges; Pattern
comparison: teach-in and detection
of patterns grey threshold, brightness:
evaluation of brightness; contrast: eva-
luation of contrast

Typ. 100 ms wafer

Typ. 8 ms calliper

Typ. 20 ms pattern comparison
Typ. 2 ms brightness

Typ. 2 ms contrast

Typ.2 ms grey threshold

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+50°C

220 ... +60° C

Ca.160 g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin
Data M12, 5-pin

EN 60947-5-2

Version: 07/2016. Subject to changes; diagrams similar



VISORE® vision sensor
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VISOR®V20 Solar sensor

Advanced vision sensor for wafer and cell inspection, C-mount

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination
Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and 1/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V

Part number

V20-SO-A2-C

136 www.sensopart.com

2With VGA-resolution (640 x 480 Pixel)

C€

3

C Us
LISTED

aoaas

Etherlet/IP

1280 x 1024 pixels
1/1.8", monochrome
C-Mount
Dependent on lens
None

Dependent on lens

18...264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U-1V, Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232, EtherNet/IP,

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

Article number

536-91031

PRODUCT HIGHLIGHTS

3With LPT45 C-mount protective casing

» Automatic detection of wafer and cell geometry

* Suitable for frontlit and backlit applications

* Simple sensor optimisation regarding evaluation speed and

test precision (sub-pixel process)

¢ Detection of holes/cracks and breakouts

« Distortion correction

* Examination and position detection of busbars

Functions

Number of jobs / detectors

Detectors

Properties

Typical cycle times?

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

max. 255 / max. 255

Wafers, pattern comparison, contrast,
brightness, grey level, calliper

Position tracking; Wafers incl. busbars:
localisation of wafers or busbars

and examination of wafers; Calliper:
distance between edges; Pattern
comparison: teach-in and detection
of patterns grey threshold, brightness:
evaluation of brightness; contrast: eva-
luation of contrast

Typ. 100 ms wafer

Typ. 8 ms calliper

Typ. 20 ms pattern comparison
Typ. 2 ms brightness

Typ. 2 ms contrast

Typ.2 ms grey threshold

65 x 45 x 45 mm (without plug)
IP 65°

Aluminium, plastic

Plastic

0...+50°C

220 ... +60 °C*

Ca.160 g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin
Data M12, 5-pin

EN 60947-5-2

*80 % air humidity, non-condensing

Version: 07/2016. Subject to changes; diagrams similar
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VISOR® vision sensor
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Lens

LOCS8 LO C12 LO C 16 LO C 25 LO C 35 LO C50 LO C75
Focal length 8 mm 12 mm 16 mm 25 mm 35 mm 50 mm 75 mm
Article number 526-51513 526-51514 526-51515 526-51516 526-51525 526-51113 526-51116
Accessories
Connection cables From Page A-38
lllumination From Page A-30
Lenses From Page A-27
Brackets From Page A-14
Interface accessories From Page A-42
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VISOR®V10 Solar sensor

Standard vision sensor for wafer and cell inpection, 6 mm

C€

PRODUCT HIGHLIGHTS

* Automatic detection of wafer and cell geometry
* Suitable for frontlit and backlit applications

* Simple sensor optimisation regarding evaluation speed and

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination
Minimum field of view, X xY

Electrical data

Operating voltage, +U,

Current consumption

(without illumination and 1/O)
Current consumption (without 1/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Interfaces

Inputs/outputs

C Us
LISTED

aoaas

Etheret/IP

736 x 480 pixels

1/3", monochrome

6 mm, adjustable focal position
6 mm to infinity

White LEDs

5 x4 mm?

18 ... 264V DC'
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U1V, Low < 3V
> 20 kOhm

Ethernet (LAN), EtherNet/IP,
PROFINET, SensoWeb

2 inputs, 4 outputs,

2 selectable inputs/outputs

"' Max. ripple <5V, ?80 % air humidity, non-condensing

lllumination

White

138 www.sensopart.com

Depth of field

Normal

test precision (sub-pixel process)

¢ Detection of holes/cracks and breakouts

« Distortion correction

Functions

Number of jobs / detectors
Detectors

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

Part number

V10-SO-S1-Wé

8/32
Wafers, contrast, brightness, grey level

Wafers: localisation and examination
of wafers

Grey threshold, brightness:
evaluation of brightness

Contrast: evaluation of contrast

Typ. 100 ms wafer

Typ. 2 ms brightness
Typ.2 ms contrast
Typ.2 ms grey threshold

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+50°C?

20 ... +60 °C?

Ca.160g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin

EN 60947-5-2

Article number

535-91049

Version: 07/2016. Subject to changes; diagrams similar



VISORE® vision sensor
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VISOR®V10 Solar sensor

Advanced vision sensor for wafer and cell inspection, 6 mm

C€

PRODUCT HIGHLIGHTS

* Automatic detection of wafer and cell geometry
* Suitable for frontlit and backlit applications

* Simple sensor optimisation regarding evaluation speed and

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and 1/O)

Current consumption (without 1/O)
Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

C Us
LISTED

aoaas

Etheret/IP

736 x 480 pixels

1/3", monochrome

6 mm, adjustable focal position
6 mm to infinity

White, infrared LEDs

5 x4 mm?

18 ... 264V DC'
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U,-1V, Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, EtherNet/IR
PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

" Max. ripple <5V, ? 80 % air humidity, non-condensing

Illumination

White

Infrared

140 www.sensopart.com

Depth of field

Normal

Normal

test precision (sub-pixel process)

¢ Detection of holes/cracks and breakouts

« Distortion correction

* Examination and position detection of busbars

Functions

Number of jobs / detectors

Detectors

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

Part number

V10-SO-A1-W6
V10-SO-A1-16

max. 255 / max. 255

Wafers, busbars, pattern comparison,
contrast, brightness, grey level, calliper
Position tracking Wafers incl. busbars:
localisation of wafers or busbars

and examination of wafers; Calliper:
distance between edges; Pattern com-
parison: teach-in and detection of pat-
terns; Grey threshold, brightness:
evaluation of brightness

Contrast: evaluation of contrast

Typ. 100 ms wafer

Typ. 8 ms calliper

Typ. 20 ms pattern comparison

Typ. 2 ms brightness

Typ. 2 ms contrast

Typ.2 ms grey threshold

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+50°C?

-20 ... +60 °C?

Ca160g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin

Data M12, 5-pin

EN 60947-5-2

Article number

535-91051
535-91053

Version: 07/2016. Subject to changes; diagrams similar



VISORE® vision sensor
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VISOR®V10 Solar sensor

Advanced vision sensor for wafer and cell inspection, 12 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination
Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and I/O)

Current consumption (without 1/O)
Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

' Max. ripple < 5V
lllumination

White

Infrared

142 www.sensopart.com

C€

C Us
LISTED

aoaas

Etheret/IP

736 x 480 pixels

1/3", monochrome

12 mm, adjustable focal position
30 mm to infinity

White, infrared LEDs

8 x 6 mm?

18 ...264V DC'
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U,-1V, Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232, EtherNet/IR

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

280 % air humidity, non-condensing

Depth of field

Normal

Normal

PRODUCT HIGHLIGHTS

* Automatic detection of wafer and cell geometry

* Suitable for frontlit and backlit applications

* Simple sensor optimisation regarding evaluation speed and

test precision (sub-pixel process)

¢ Detection of holes/cracks and breakouts

« Distortion correction

* Examination and position detection of busbars

Functions

Number of jobs / detectors
Detectors

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

Part number

V10-SO-A1-W12
V10-SO-A1-112

Version: 07/2016. Subject to changes; diagrams similar

max. 255 / max. 255

Wafers, busbars, pattern comparison,
contrast, brightness, grey level, calliper
Position tracking Wafers incl. busbars:
localisation of wafers or busbars

and examination of wafers; Calliper:
distance between edges; Pattern com-
parison: teach-in and detection of pat-
terns; Grey threshold, brightness:
evaluation of brightness

Contrast: evaluation of contrast

Typ. 100 ms wafer

Typ. 8 ms calliper

Typ. 20 ms pattern comparison

Typ. 2 ms brightness

Typ. 2 ms contrast

Typ. 2 ms grey threshold

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+50°C?

-20 ... +60 °C?

Ca.160 g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin
Data M12, 5-pin

EN 60947-5-2

Article number

535-91052
535-91054



VISORE® vision sensor
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VISOR®V10 Solar sensor

Advanced vision sensor for wafer and cell inspection, C-mount

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and I/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V,

Part number

V10-SO-A1-C

144 www.sensopart.com

2With LPT45 C-mount protective casing

C€

2

C Us
LISTED

aoaas

Etherlet/IP

736 x 480 pixels
1/3", monochrome
C-Mount
Dependent on lens
None

Dependent on lens

18...264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U.-1V, Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232, EtherNet/IR,

PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

Article number

535-91050

PRODUCT HIGHLIGHTS

» Automatic detection of wafer and cell geometry

* Suitable for frontlit and backlit applications

* Simple sensor optimisation regarding evaluation speed and

test precision (sub-pixel process)

¢ Detection of holes/cracks and breakouts

« Distortion correction

* Examination and position detection of busbars

Functions

Number of jobs / detectors

Detectors

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

* 80 % air humidity, non-condensing

max. 255 / max. 255

Wafers, pattern comparison, contrast,
brightness, grey level, calliper

Position tracking; Wafers incl. busbars:
localisation of wafers or busbars

and examination of wafers; Calliper:
distance between edges; Pattern
comparison: teach-in and detection
of patterns grey threshold, brightness:
evaluation of brightness; contrast: eva-
luation of contrast

Typ. 100 ms wafer

Typ. 8 ms calliper

Typ. 20 ms pattern comparison
Typ. 2 ms brightness

Typ.2 ms contrast

Typ.2 ms grey threshold

65 x 45 x 45 mm (without plug)
IP 65?

Aluminium, plastic

Plastic

0...+50°C

220 ... +60 °C

Ca.160g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin

Data M12, 5-pin

EN 60947-5-2

Version: 07/2016. Subject to changes; diagrams similar
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VISOR® vision sensor

% o~
% 12.7 64 17 45 2
N Optical axis -
O 0 ~ :D I~ E - g <
)" s S (] 5
A =
TS i — T N =

Lens

LOCS8 LO C12 LO C 16 LO C 25 LO C 35 LO C50 LO C75
Focal length 8 mm 12 mm 16 mm 25 mm 35 mm 50 mm 75 mm
Article number 526-51513 526-51514 526-51515 526-51516 526-51525 526-51113 526-51116
Accessories
Connection cables From Page A-38
lllumination From Page A-30
Lenses From Page A-27
Brackets From Page A-14
Interface accessories From Page A-42
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Eyesight vision systems — everything is possible

At last.You can do what you want!

Taking measures:

The dimensional accuracy of an object
(e.g. a turned or pressed part) is an im-
portant quality feature, and can indirect-
ly provide information on its consistency,
stresses or wear, preventing rejects in
downstream processes.

» DPen

Colour Gl

Fill' bevw
I

Bilberry Juice
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Providing direction:

The correct alignment of an object is an
important prerequisite for downstream
processes, e.g. for positioning and track-
ing a gripper. Colours, shapes and con-
tours are suitable for monitoring correct
orientation.

Preventing faults:

Very different features can be checked
at a glance with the Eyesight — here, for
example, the position and colour of the
cap, filling level and presence of the use-
by date. This pays, because each un-
noticed fault may be expensive later.

m made in Germany

EYESIGHT HIGHLIGHTS

* Complete image-processing package with robust and
flexible smart camera

* Programming via drag & drop of function blocks

* Complex iterative linkage of individual inspections
* Image and result visualisation in inspection mode

* Interpreter for programming one'’s own functions

* Image processing simulated on PC without camera

* Freely programmable data protocol for Ethernet and
serial interface
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Most image-processing applications can be rapidly and easily Eyesight has numerous of routines for object measurement,

solved with pre-configured VISOR® vision sensors. However, position determination and tracking, data communication, war-
their range of functions is not always sufficient for particularly page point determination, contour inspection/tracking, colour
demanding or specific tasks — but here, too, SensoPart has the selection/monitoring, brightness correction as well as a variety

right solution: the freely programmable Eyesight vision systems of filter functions.What can otherwise only be achieved by

offer comprehensive configuration possibilities so that you can fully-fledged image-processing systems, you can implement with

also implement very complex automation applications with the Eyesight with considerably less effort — and at a relatively rea-

smart camera. Whereby complex is not synonymous with sonable price.

complicated: graphic programming by means of drag & drop
makes it easy for you to “construct” your own applications.

Eyesight Vision Systems — Product Overview

Firmware Option Resolution Focal length Integrated illumination Page
V20-EYE-A2-xxx Monochrome, colour 1280 x 1024 pixels 12 White, red or infrared LEDs 148
V20-EYE-A2-xxx Monochrome, colour 1280 x 1024 pixels C-Mount None 150
V10-EYE-AT-xxx Monochrome, colour 736 x 480 pixels 6 White, red or infrared LEDs 152
V10-EYE-AT-xxx Monochrome, colour 736 x 480 pixels 12 White, red or infrared LEDs 154
V10-EYE-A1-xxx Monochrome, colour 736 x 480 pixels C-Mount None 156
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V20 Eyesight

Vision system for complex image-processing applications, 12 mm

PRODUCT HIGHLIGHTS

C€

* Complete image-processing package with robust and
flexible hardware, 1.3 mega pixel

* Programming via drag & drop of function blocks

c@us » Complex, iterative linkage of individual inspections

LISTED + Image processing can be simulated on the PC without

camera
* Image and result visualisation in inspection mode

 Script interpreter for advanced user functions

Optical data Functions
Resolution 1280 x 1024 pixels Number of inspection No limitation
CMOS 1/1.8", monochrome or colour programmes (max. ca. 40 MB)
Integrated lens, focal length 12 mm, adjustable focal position Functions Al function blocks for object
Adjustment range 30 mm to infinity measvurement, position determination/
- S - - tracking, sequence control, data and
Integrated illumination White, red, infrared LEDs image transfer, contour inspection,
Minimum field of view, X xY 16 x 13 mm? subprogrammes, script interpreter.
Properties See overview of commands
Typical cycle times Dependent on inspection programme

Electrical data Mechanical data
Operating voltage, +U, 18...264V DC' Dimensions 65 x 45 x 45 mm (without plug)
Current consumption <120 mA Enclosure rating IP 67
(without illumination and I/O) Material, housing Aluminium, plastic
Current consumption (without I/O) | <200 mA Material, front screen Plastic
Protective circuits Reverse-polarity protection, U, / Ambient temperature: operation 0... +50°C?

short-circuit protection of all outputs Ambient temperature: storage -20 ... +60 °C?
Power On Delay Ca. 13 s after Power on Weight Ca160g
Outputs PNP Plug connections Supply and /O M12,12-pin
Max. output current (per output) 50 mA, 100 mA (pin 12) Ethernet M12, 4-pin
Inputs PNP High > U,-1V, Low < 3V Data M12, 5-pin
Input resistance > 20 kQ Vibration and impact resistance EN 60947-5-2
Interfaces Ethernet (LAN), RS422, RS232
Inputs/outputs 2 inputs, 4 outputs,

4 selectable inputs/outputs

" Max.ripple <5V, %80 % air humidity, non-condensing

Illumination Product variant Part number Article number
White Monochrome V20-EYE-A2-W12 537-91008
Red Monochrome V20-EYE-A2-R12 537-91009
Infrared Monochrome V20-EYE-A2-112 537-91010
White Colour V20C-EYE-A2-W12 537-91014

148 www.sensopart.com Version: 07/2016. Subject to changes; diagrams similar



V20 vision system
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From Page A-38
From Page A-30
From Page A-14
From Page A-42

155-01637

155-01636
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V20 Eyesight

Vision system for complex image-processing applications, C-mount

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and 1/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Interfaces

Inputs/outputs

OF
LISTED

1280 x 1024 pixels

1/1.8", monochrome or colour
C-mount

Dependent on lens

None

Dependent on lens

18 ... 264V DC'
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP

50 mA, 100 mA (pin 12)

PNP High > U,-1V, Low < 3V
> 20 kQ

Ethernet (LAN), RS422,RS232

2 inputs, 4 outputs,
4 selectable inputs/outputs

PRODUCT HIGHLIGHTS

» Complete image-processing package with robust and

flexible hardware, 1.3 mega pixel

* Programming via drag & drop of function blocks

» Complex, iterative linkage of individual inspections

* Image processing can be simulated on the PC without

camera

* Image and result visualisation in inspection mode

 Script interpreter for advanced user functions

Functions

Number of inspection
programmes

Functions

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

No limitation
(max. ca. 40 MB)

All function blocks for object
measurement, position determination/
tracking, sequence control, data and
image transfer; contour inspection,
subprogrammes, script interpreter.

See overview of commands

Dependent on inspection programme

65 x 45 x 45 mm (without plug)
IP 652

Aluminium, plastic

Plastic

0...+50°C

220 ... +60 °C?

Ca. 160 g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin

Data M12, 5-pin

EN 60947-5-2

" Max.ripple <5V, *With LPT45 C-mount protective casing 80 % air humidity, non-condensing

Product variant Part number Article number
V20-EYE-A2-C

V20C-EYE-A2-C

537-91007
537-91015

Monochrome

Colour

150 www.sensopart.com Version: 07/2016. Subject to changes; diagrams similar



V20 vision system
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Lens
LOCS LO C12 LO C 16 LO C 25 LO C 35 LO C 50 LO C75
Focal length 8 mm 12 mm 16 mm 25 mm 35 mm 50 mm 75 mm
Article number 526-51513 526-51514 526-51515 526-51516 526-51525 526-51113 526-51116
Accessories
Connection cables From Page A-38
lllumination From Page A-30
Lenses From Page A-27
Brackets From Page A-14
Interface accessories From Page A-42
Version: 07/2016. Subject to changes; diagrams similar www.sensopart.com
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V10 Eyesight

Vision system for complex image-processing applications, 6 mm

PRODUCT HIGHLIGHTS

C€

* Complete image-processing package with robust and
flexible hardware

* Programming via drag & drop of function blocks

e\ LJus » Complex, iterative linkage of individual inspections

LISTED
* Image processing can be simulated on the PC without

camera
* Image and result visualisation in inspection mode

 Script interpreter for advanced user functions

Optical data Functions
Resolution 736 x 480 pixels Number of inspection programs No limitation
CMOS 1/3", monochrome or colour (max. ca. 40 MB)
Integrated lens, focal length 6 mm, adjustable focal position Functions All function blocks for object meas-
Adjustment range 6 mm to infinity uremvent, position determination /
- S - - tracking, sequence control, data and
Integrated illumination White, red, infrared LEDs image transfer, contour inspection,
Minimum field of view, X xY 5 x4 mm? subprogrammes, script interpreter.
Properties See overview of commands
Typical cycle times Dependent on inspection programme

Electrical data Mechanical data
Operating voltage, +U, 18...264V DC' Dimensions 65 x 45 x 45 mm (without plug)
Current consumption <120 mA Enclosure rating IP 67
(without illumination and I/O) Material, housing Aluminium, plastic
Current consumption (without I/O) | <200 mA Material, front screen Plastic
Protective circuits Reverse-polarity protection, U, / Ambient temperature: operation 0... +50°C?

short-circuit protection of all outputs Ambient temperature: storage -20 ... +60 °C?
Power On Delay Ca. 13 s after Power on Weight Ca160g
Outputs PNP Plug connections Supply and /O M12,12-pin
Max. output current (per output) 50 mA, 100 mA (pin 12) Ethernet M12, 4-pin
Inputs PNP High > U,-1V, Low < 3V Data M12, 5-pin
Input resistance > 20 kQ Vibration and impact resistance EN 60947-5-2
Interfaces Ethernet (LAN), RS422, RS232
Inputs/outputs 2 inputs, 4 outputs,

4 selectable inputs/outputs

" Max.ripple <5V, *80 % air humidity, non-condensing

lllumination Product variant Part number Article number
White Monochrome V10-EYE-AT-W6 537-91000
Red Monochrome V10-EYE-A1-R6 537-91002
Infrared Monochrome V10-EYE-A1-16 537-91005
White Colour V10C-EYE-A2-W6 537-91011

152 www.sensopart.com Version: 07/2016. Subject to changes; diagrams similar



V10 vision system
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V10 Eyesight

Vision system for complex image-processing applications, 12 mm

PRODUCT HIGHLIGHTS

C€

* Complete image-processing package with robust and
flexible hardware

* Programming via drag & drop of function blocks

e\ LJus » Complex, iterative linkage of individual inspections

LISTED
* Image processing can be simulated on the PC without

camera
* Image and result visualisation in inspection mode

 Script interpreter for advanced user functions

Optical data Functions
Resolution 736 x 480 pixels Number of inspection No limitation
CMOS 1/3", monochrome or colour programmes (max. ca. 40 MB)
Integrated lens, focal length 12 mm, adjustable focal position Functions Al function blocks for object
Adjustment range 30 mm to infinity measvurement, position determination/
- S - - tracking, sequence control, data and
Integrated illumination White, red, infrared LEDs image transfer, contour inspection,
Minimum field of view, X xY 8 x 6 mm’ subprogrammes, script interpreter.
Properties See overview of commands
Typical cycle times Dependent on inspection programme

Electrical data Mechanical data
Operating voltage, +U, 18...264V DC' Dimensions 65 x 45 x 45 mm (without plug)
Current consumption <120 mA Enclosure rating IP 67
(without illumination and I/O) Material, housing Aluminium, plastic
Current consumption (without I/O) | <200 mA Material, front screen Plastic
Protective circuits Reverse-polarity protection, U, / Ambient temperature: operation 0... +50°C?

short-circuit protection of all outputs Ambient temperature: storage -20 ... +60 °C?
Power On Delay Ca. 13 s after Power on Weight Ca160g
Outputs PNP Plug connections Supply and /O M12,12-pin
Max. output current (per output) 50 mA, 100 mA (pin 12) Ethernet M12, 4-pin
Inputs PNP High > U,-1V, Low < 3V Data M12, 5-pin
Input resistance > 20 kQ Vibration and impact resistance EN 60947-5-2
Interfaces Ethernet (LAN), RS422, RS232
Inputs/outputs 2 inputs, 4 outputs,

4 selectable inputs/outputs

" Max.ripple <5V, %80 % air humidity, non-condensing

lllumination Product variant Part number Article number
White Monochrome V10-EYE-AT-W12 537-91001
Red Monochrome V10-EYE-A1-R12 537-91003
Infrared Monochrome V10-EYE-A1-112 537-91006
White Colour V10C-EYE-A2-W12 537-91012
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V10 vision system

30.5
( I\
w
8 O ©
8
N J g
A0 m——
22.5

Field of view

Focal length: 12mm

M12x 1

12.7

(I SENSOPART

64 45
Optical axis
il i 2 <
N
©
[ - N —

150 :
. x direction
vy direction

100

50

Field [mm]
o

-50

-100

-150

0 100 200 300 400 500

Working Distance[mm]

Depth of field: normal

Focal length: 12mm
00

600 700

Depth of focus: Normal

T T
Resolved object size
0.13mm
700+ 0.25mm
I 0.50mm
_ 600 | I 0.75mm
€
E
5 500
s
w
S 400
<
g
j73
S 300
200 /
100 //
0
0 100 200 300 400 500 600 700
Working Distance [mm]
Accessories

Connection cables
[llumination

Brackets

Interface accessories

Version: 07/2016. Subject to changes; diagrams similar

From Page A-38
From Page A-30
From Page A-14
From Page A-42

155-01423

155-01410

www.sensopart.com

153-00911

155



V10 Eyesight

Vision system for complex image-processing applications, C-mount

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and 1/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Interfaces

Inputs/outputs

" Max. ripple < 5V,

Product variant

Monochrome
Colour

156 www.sensopart.com

2With LPT45 C-mount protective casing

C Us
LISTED

736 x 480 pixels

1/3", monochrome or colour
C-mount

Dependent on lens

None

Dependent on lens

18 ... 264V DC'
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP

50 mA, 100 mA (pin 12)

PNP High > U,-1V, Low < 3V
> 20 kQ

Ethernet (LAN), RS422,RS232

2 inputs, 4 outputs,
4 selectable inputs/outputs

Part number

V10-EYE-A1-C
V10C-EYE-A2-C

PRODUCT HIGHLIGHTS

flexible hardware

camera

Functions

Number of inspection
programmes

Functions

Properties

Typical cycle times

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connections

Vibration and impact resistance

? 80 % air humidity, non-condensing

Article number

537-91004
537-91013

» Complete image-processing package with robust and

* Programming via drag & drop of function blocks
» Complex, iterative linkage of individual inspections

* Image processing can be simulated on the PC without

* Image and result visualisation in inspection mode

 Script interpreter for advanced user functions

No limitation
(max. ca. 40 MB)

All function blocks for object
measurement, position determination/
tracking, sequence control, data and
image transfer; contour inspection,
subprogrammes, script interpreter.

See overview of commands

Dependent on inspection programme

65 x 45 x 45 mm (without plug)
IP 652

Aluminium, plastic

Plastic

0...+50°C

220 ... +60 °C?

Ca. 160 g

Supply and I/O M12,12-pin
Ethernet M12, 4-pin

Data M12, 5-pin

EN 60947-5-2

Version: 07/2016. Subject to changes; diagrams similar



V10 vision system
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Focal length 8 mm 12 mm 16 mm 25 mm 35 mm 50 mm 75 mm
Article number 526-51513 526-51514 526-51515 526-51516 526-51525 526-51113 526-51116
Accessories
Connection cables From Page A-38
lllumination From Page A-30
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VISOR® Code Reader

In a class of its own.

The VISOR® Code Reader from SensoPart easily reads bar codes
of numerous types as well as printed and directly marked data
matrix codes according to the ECC200 standard, regardless of the
carrier materials (metal, plastic, paper; glass). The sensor even easily
deciphers skewed or distorted codes, or those attached to con-
vex, reflective or transparent surfaces.

Built-in early warning system: the VISOR® Code Reader evalu-
ates the quality of your printed and directly marked data matrix
codes on the basis of standardised quality parameters according
to ISO and AIM standards.

158 www.sensopart.com

VISOR® Code Reader

V20-CR-P2-R12
Professional version for detecting
1D/2D codes, objects and for optical
character reading with OCR
Megapixel resolution
Rapidly detects as many jobs and
detectors as desired
Has position tracking
Reads several different types of
codes in one reading pass

>> Page 168

V10-CR-S1-R12
* Standard version for detecting
1D/2D codes
* Maximum of 8 inspection tasks with
one evaluation each (maximum of
5 identical types of code per reading)
>> Page 176

HIGHLIGHTS OF VISOR® CODE READER

* Reliably reads bar codes as well as printed and directly
marked data matrix codes, and even several codes
simultaneously and mixed 1D/2D codes

» Supplementary object detection for features other than
codes

* Evaluation of quality parameters according to ISO/IEC
15415 and AIM DPM 2006

* Flexible definition of output data
(header, trailer; net data)

* String comparision with message via the digital switching
output

* Support of EtherNet/IP and DHCPE PROFINET
» Comprehensive possibilities for archiving pictures and data

* Reading of optical characters with OCR
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Applications Sectors

* Product labelling and identification * Automotive and supplier industries

* Automated product tracking » Food and beverages industries

* Product picking, quality assurance * Pharmaceutical and cosmetics industries

*» Packaging industry and logistics
* Laboratory automation
* Solar industry 5

m made in Germany

A lot of information in a small space:
up to 2,334 ASCII symbols (7 bit) or
3,116 digits can be coded with an
ECC-200 data matrix code.

Printed bar codes Laser-printed codes on plastic Codes on glass

VISOR® Code Reader — Product Overview

Product variants Resolution Focal length Integrated illumination

V20-CR-A2-xxx Advanced 1280 x 1024 pixels 12 mm White, red, infrared LEDs or UV
V20C-CR-A2-xxx Advanced 1280 x 1024 pixels 12 mm White LEDs
V20-CR-A2-xxx Advanced 1280 x 1024 pixels C-mount None

V20-CR-P2-xxx Professional 1280 x 1024 pixels 12 mm White, red or infrared LEDs
V20C-CR-P2-xxx Professional 1280 x 1024 pixels 12 mm White LEDs
V20-CR-P2-xxx Professional 1280 x 1024 pixels C-mount None

V10-CR-51-xxx Standard 736 x 480 pixels 6 mm White, red or infrared LEDs
V10-CR-51-xxx Standard 736 x 480 pixels 12 mm White, red or infrared LEDs
V10-CR-52-xxx Standard 736 x 480 pixels 25 mm White, red or infrared LEDs
V10-CR-AT-xxx Advanced 736 x 480 pixels 6 mm White, red or infrared LEDs
V10-CR-AT-xxx Advanced 736 x 480 pixels 12 mm White, red or infrared LEDs
V10-CR-A2-xxx Advanced 736 x 480 pixels 25 mm White, red or infrared LEDs
V10-CR-AT-xxx Advanced 736 x 480 pixels C-mount None

www.sensopart.com 159




The VISOR® Code Reader reads whatever’s

printed, dot peened and lasered.

System description

With its integrated object detection, the VISOR® Code Reader is
unique in its price segment. The compact sensor reads conven-
tional 1D bar codes, 2D data matrix codes and now also optical
characters (OCR). It also has four detectors for object detection
(pattern comparison, brightness, grey level and contrast), with
which other object features — for example, stamps or logos —
can be evaluated in a single reading pass. Codes and object fea-
tures are even reliably detected with deviations from the taught-
in position — using position tracking (optionally activated).

A special image filter with expanded setting options guarantees
excellent reading performance even under difficult reading con-
ditions. The test results can largely be evaluated within the sen-
sor itself — with the option of string comparison or regular print-
outs — so that there is no need for a PLC or PC connection in
many cases. If, however, this proves necessary, it can be easily and
flexibly connected using freely available PLC function blocks for
Siemens S7, Codesys and Allen Bradley.

With integrated quality parameters complying with ISO and AIM
standards, the VISOR® Code Reader also permits the informative
evaluation of printed and direct marked 1D and 2D codes. Inte-
grated red, infrared or white light variants provide maximum
functional reliability through optimum code illumination.

In addition, the robust, compact and industry-oriented housings
guarantee reliability even where space is restricted. Integrated

6 mm or 12 mm optics or C-mount devices also save effort and
costs through their optimum adaptation to the most varied of
code sizes and operating distances. The new V20 variants also of-
fer a resolution of 1.3 megapixels for particularly small codes or
large search areas.

160 www.sensopart.com

Features/sensors

Functions
V10 resolution in pixels
V20 resolution in pixels

Image rate per second
V10120

Number of jobs |
detectors

Position tracking

Pattern comparison
(X-Y-translation)

Grey threshold
Contrast
Brightness
Data code

Bar code

OCR

Freeform Tool

Interfaces
Inputs | outputs
Freely definable

switching outputs/inputs,

PNP or NPN

Encoder input
I/O expansion
RS422 | RS232

Ethernet /
data transmission

EtherNet / IP
PROFINET
SensoWeb

Lens

V10: integrated
6 mm |12 mm | 25 mm

V20: integrated 12 mm
C-mount

Operation /
visualisation
Viewer software with
user guidance
Hierarchised

user rights

Standard

736 x 480

50 | -

812

Sl

214

VIV |V

Advanced

736 x 480
1280 x 1024
50140

max. 255 | max. 255

ANIRN

SR RN

v

(not with data
codes and bar
codes

24
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VIV

VISOR® Code Reader product variants

Professional

1280 x 1024
-140

max. 255 | max. 255

ANERN

S]]

v

(not with data
codes, bar codes
and OCR)

24
4



anaakans

Dot peened code on rough substrate
Code is made legible by powerful read-
ing algorithm. Presence of the nailed im-
print in plain text can be checked using
object detection.

Low-contrast code

Code is made legible through high toler-
ance — also towards weakly contrasting
codes.

Code with small “quiet zone”
Even codes with a small quiet zone or
damaged finder pattern can be read.

Code reading on solar cells

Even extremely small codes (e.g. on
silicon solar cells) or highly reflective
codes (e.g. on thin-layer solar cells) can
be read.

Special features of the VISOR® Code Reader

» Can be used for all common 2D codes (e.g. ECC 200 data
matrix) and common 1D bar codes

* Optimum cost-effectiveness through combination of two
functions in one device: code reading and object detection

* High operating dependability through reliable detection of
even poorly readable codes under difficult ambient conditions

(I SENSOPART

Optical character reading
Dot matrix printing can also be read with
OCR

Printed codes on pharmaceutical
packaging

ECC200 or bar codes (e.g. EAN 13)

can be searched for simultaneously. In
addition to code reading, the presence of
optical characters can also be checked
using object detection.

Flexible and simple connection to PC and PLC environments
due to comprehensive possibilities for archiving pictures and
read results, as well as freely available PLC function blocks for
Siemens S7, Codesys and Allen Bradley

» Very high flexibility, e.g. also due to reading several similar or
different codes in one reading pass

» Reading of optical characters with OCR based on neuronal
networks, particularly suitable for point printing

www.sensopart.com 161



VISOR®V20 Code Reader

Advanced vision sensor for code reading with object detection, 12 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range

Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,

Current consumption
(without illumination and 1/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V,

lllumination

White

Red

Infrared

UV (400 nm)

162 www.sensopart.com

2 with VGA-resolution (640 x 480 pixels)

C€

C Us
LISTED

aoaas

Etheret/IP

1280 x 1024 pixels

1/1.8", monochrome

12 mm, adjustable focal position
30 mm to infinity

White, red, infrared, UV (400 nm)
LEDs

16 x 13 mm?

18...264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U-1V, Low < 3V
> 20 kQ

High > 4V

Ethernet (LAN), RS422, RS232,
EtherNet/IR PROFINET, SensoVWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

Part number

V20-CR-A2-W12
V20-CR-A2-R12
V20-CR-A2-112
V20-CR-A2-U12

PRODUCT HIGHLIGHTS

reading pass

Functions

Number of jobs / detectors
Detectors

Properties

Typical cycle time?

Mechanical data

Dimensions
Enclosure rating
Material, housing

Material, front screen

Ambient temperature: operation

Ambient temperature: storage

Weight

Plug connection

Vibration and impact resistance

380 % air humidity, non-condensing

Article number

536-91001
536-91002
536-91003
536-91019

and object detection

+ Can be used for all common 2D codes (ECC 200 data
matrix) and common 1D bar codes

» Combination of two functions in one device: code reading

* Reliable detection of even poorly readable codes under
difficult ambient conditions

» Comprehensive tools for flexible and easy connection to
PC and PLC environments

» Reading of several similar or differing types of codes in one

max. 255 / max. 255

Pattern comparison, contrast, brightness,

grey level, bar code, data code

X/Y position tracking; pattern comparison:
teach-in and pattern detection; grey level,
brightness: evaluation of brightness; contrast:
evaluation of contrast; bar code: reading of 1D
bar codes, EAN, UPC, RSS, 2/5 Interleaved, 2/5
Industrial, Code 32, Code 39, Code 93, Code
128, GS1, Pharmacode, Codabar; data code:
reading of 2D codes: ECC200, QR code, PDF
417,ECC200 GS1

Typ. 20 ms pattern comparison; typ. 2 ms bright-
ness; typ. 2 ms contrast; typ. 2 ms grey level;
typ. 30 ms bar code; typ. 40 ms data code

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0..4+50°C

-20 .. +60 °C

Ca.160 g

Power and I/O M12 12-pin
Ethernet M12 4-pin
Data M12 5-pin

EN 60947-5-2

Version: 07/2016. Subject to changes; diagrams similar



VISORE® vision

sensor
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Focal length: 12mm V20
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64 45
Optical axis
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sy direcfion

-50
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Field [mm]

-200
-250

Depth of field:

500 -

400

300

Depth of Field [mm]

100

Accessories

04

Format 4:3

0 100 200 300

Working Distance[mm]

normal

400 500

Focal length: 12mm V20 Depth of focus: Normal

Resolved object size

0.25mm
. 0.50mm
. 0.75mm

0 100 200 300

Working Distance [mm]

Connection cables

[llumination

Brackets

Interface accessories

Version: 07/2016. Subject to changes; diagrams similar
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VISOR®V?20 Code Reader Color

Advanced vision sensor for code reading with object detection, 12 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination
Minimum field of view, X xY

Electrical data

Operating voltage, +U,

Current consumption
(without illumination and 1/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V,

lllumination

White
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2 with VGA-resolution (640 x 480 pixels)

C€

C Us
LISTED

aoaas

Etheret/IP

1280 x 1024 pixels

1/1.8", colour

12 mm, adjustable focal position
30 mm to infinity

White LEDs

16 x 13 mm?

18...264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U.-1V, Low < 3V
> 20 kQ

High > 4V

Ethernet (LAN), RS422, RS232,
EtherNet/IP PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

Part number

V20C-CR-A2-W12

PRODUCT HIGHLIGHTS

reading pass

Functions

Number of jobs / detectors
Detectors

Properties

Typical cycle time?

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connection

Vibration and impact resistance

380 % air humidity, non-condensing

Article number

536-91026

+ Can be used for all common 2D codes (ECC 200 data
matrix) and common 1D bar codes

» Code reading of colour image

* Reliable detection of even poorly readable codes under
difficult ambient conditions

» Comprehensive tools for flexible and easy connection to
PC and PLC environments

* Reading of several similar or differing types of codes in one

max. 255 / max. 255

Pattern comparison, contrast, brightness,

grey level, bar code, data code

X/Y position tracking; pattern comparison:
teach-in and pattern detection; grey level,
brightness: evaluation of brightness; contrast:
evaluation of contrast; bar code: reading of 1D
bar codes, EAN, UPC, RSS, 2/5 Interleaved, 2/5
Industrial, Code 32, Code 39, Code 93, Code
128, GS1, Pharmacode, Codabar; data code:
reading of 2D codes: ECC200, QR code, PDF
417,ECC200 GS1

Typ. 20 ms pattern comparison; typ. 2 ms bright-
ness; typ. 2 ms contrast; typ. 2 ms grey level;
typ. 30 ms bar code; typ. 40 ms data code

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0..450°C

-20 .. +60 °C

Ca.160 g

Power and I/O M12 12-pin
Ethernet M12 4-pin
Data M12 5-pin

EN 60947-5-2

Version: 07/2016. Subject to changes; diagrams similar



VISORE® vision

sensor

30.5

305
©

M12x 1
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22.65

Field of view
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Focal length: 12mm V20
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64 45
Optical axis
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-50
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Field [mm]

-200
-250

Depth of field:

500 -

400

300

Depth of Field [mm]

100

Accessories

04

Format 4:3

0 100 200 300

Working Distance[mm]

normal

400 500

Focal length: 12mm V20 Depth of focus: Normal

Resolved object size

0.25mm
. 0.50mm
. 0.75mm

0 100 200 300

Working Distance [mm]

Connection cables

[llumination

Brackets

Interface accessories

Version: 07/2016. Subject to changes; diagrams similar
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VISOR®V20 Code Reader

Advanced vision sensor for code reading with object detection, C-mount

PRODUCT HIGHLIGHTS

c €3 » Can be used for all common 2D codes (ECC 200 data
matrix) and common 1D bar codes
» Combination of two functions in one device: code reading
eUL)us and object detection
LISTED ) )
* Reliable detection of even poorly readable codes under
% difficult ambient conditions
* Comprehensive tools for flexible and easy connection to
Etherlet/IP PC and PLC environments
» Reading of several similar or differing types of codes in one
reading pass

" Max. ripple < 5V

Optical data Functions

Resolution 1280 x 1024 pixels Number of jobs / detectors max. 255 / max. 255

CMOS 1/1.8", monochrome Detectors Pattern comparison, contrast, brightness,
Integrated lens, focal length C-mount grey level, bar code, data code
Adjustment range Dependent on lens Properties X/IY position tracking; pattern comparison:

Integrated illumination
Minimum field of view, X xY

Electrical data

Operating voltage, +U,

Current consumption

(without illumination and 1/O)
Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

Part number

V20-CR-A2-C

166 www.sensopart.com

2With VGA-resolution (640 x 480 Pixel)

None

Dependent on lens

18 ... 264V DC'
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U1V, Low < 3V
> 20 kQ

High > 4V

Ethernet (LAN), RS422, RS232,
EtherNet/IR PROFINET, SensoVWeb

2 inputs, 4 outputs,

4 selectable inputs/outputs

Article number

536-91000

3With LPT45 C-mount protective casing

Typical cycle time?

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connection

Vibration and impact resistance

teach-in and pattern detection; grey level,
brightness: evaluation of brightness; contrast:
evaluation of contrast; bar code: reading of 1D
bar codes, EAN, UPC, RSS, 2/5 Interleaved, 2/5
Industrial, Code 32, Code 39, Code 93, Code
128, GS1, Pharmacode, Codabar; data code:
reading of 2D codes: ECC200, QR code, PDF
417,ECC200 GS1

Typ. 20 ms pattern comparison; typ. 2 ms bright-
ness; typ. 2 ms contrast; typ. 2 ms grey level;
typ. 30 ms bar code; typ. 40 ms data code

65 x 45 x 45 mm (without plug)
IP 65°

Aluminium, plastic

Plastic

0...+50°C

-20 ... +60 °C*

Ca.160 g

Power and I/O M12 12-pin
Ethernet M12 4-pin
Data M12 5-pin

EN 60947-5-2

+80 % air humidity, non-condensing

Version: 07/2016. Subject to changes; diagrams similar



VISOR® vision sensor

X/
§ 12.7 64 1.7 45
AN Optical axis
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22.5 13.1( 14
31.9
Lens
LOCS LO C12 LO C 16 LO C 25 LO C 35 LO C 50 LO C75
Focal length 8 mm 12 mm 16 mm 25 mm 35 mm 50 mm 75 mm
Article number 526-51513 526-51514 526-51515 526-51516 526-51525 526-51113 526-51116
Accessories
Connection cables From Page A-38
lllumination From Page A-30
Lenses From Page A-27
Brackets From Page A-14
Interface accessories From Page A-42
Version: 07/2016. Subject to changes; diagrams similar www.sensopart.com
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VISOR®V20 Code Reader

Professional vision sensor for code reading, object detection and OCR,; 12 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and 1/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V
lllumination
White

Red
Infrared

168 www.sensopart.com

2With VGA-resolution (640 x 480 Pixel)

C€

C Us
LISTED

aoaas

Etheret/IP

1280 x 1024 pixels

1/1.8", monochrome

12 mm, adjustable focal position
30 mm to infinity

White, red, infrared LEDs

16 x 13 mm?

18 ... 264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U -1V, Low < 3V
> 20 kQ

High > 4V

Ethernet (LAN), RS422,RS232,
EtherNet/IR PROFINET, SensoWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

Part number

V20-CR-P2-W12
V20-CR-P2-R12
V20-CR-P2-112

PRODUCT HIGHLIGHTS

reading pass

Functions

Number of jobs / detectors

Detectors

Properties

Typical cycle time?

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connection

Vibration and impact resistance

? 80 % air humidity, non-condensing

Article number

536-91005
536-91006
536-91007

+ Can be used for all common 2D codes (ECC 200 data
matrix) and common 1D bar codes

» Combination of two functions in one device: code reading
and object detection

* Reliable detection of even poorly readable codes under
difficult ambient conditions

* Comprehensive tools for flexible and easy connection to
PC and PLC environments

» Reading of several similar or differing types of codes in one

» Reading of optical characters with OCR

max. 255 / max. 255

Pattern comparison, contrast, brightness,

grey level, bar code, data code, OCR

X/Y position tracking; pattern comparison: teach-
in and pattern detection; grey level, brightness:
evaluation of brightness; contrast: evaluation

of contrast; bar code: reading of 1D bar codes,
EAN, UPC,RSS, 2/5 Interleaved, 2/5 Industrial,
Code 32, Code 39, Code 93, Code 128, GS1,
Pharmacode, Codabar; data code: reading of 2D
codes: ECC200, QR code, PDF 417; OCR: optical
character reading, ECC200 GS1

Typ. 20 ms pattern comparison; typ. 2 ms bright-
ness; typ. 2 ms contrast; typ. 2 ms grey level;

typ. 30 ms bar code; typ. 40 ms data code;

typ. 15 ms per character OCR

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0..+50 °C?

-20..+60 °C?

Ca.160 g

Power and I/O M12 12-pin
Ethernet M12 4-pin
Data M12 5-pin

EN 60947-5-2

Version: 07/2016. Subject to changes; diagrams similar
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VISOR®V?20 Code Reader Color

Professional vision sensor for code reading, object detection and OCR,; 12 mm

C€

C Us
LISTED

aoaas

PRODUCT HIGHLIGHTS

Can be used for all common 2D codes (ECC 200 data
matrix) and common 1D bar codes

Code reading of colour image

Reliable detection of even poorly readable codes under
difficult ambient conditions

Comprehensive tools for flexible and easy connection to
PC and PLC environments

Reading of several similar or differing types of codes in one

" Max. ripple < 5V

Etheret/IP

Optical data
Resolution 1280 x 1024 pixels
CMOS 1/1.8", colour

Integrated lens, focal length

Adjustment range

12 mm, adjustable focal position
30 mm to infinity

Integrated illumination White, LEDs
Minimum field of view, X xY 16 x 13 mm?
Electrical data

Operating voltage, +U, 18...264V DC
Current consumption <120 mA
(without illumination and 1/O)

Current consumption (without I/O), <200 mA

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U -1V, Low < 3V
> 20 kQ

High > 4V

Interfaces Ethernet (LAN), RS422, RS232,
EtherNet/IP PROFINET, SensoWeb
Inputs/outputs 2 inputs, 4 outputs,

lllumination

White

170 www.sensopart.com

2With VGA-resolution (640 x 480 Pixel)

4 selectable inputs/outputs

Part number

V20C-CR-P2-W12

reading pass

Functions

Number of jobs / detectors
Detectors

Properties

Typical cycle time?

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connection

Vibration and impact resistance

380 % air humidity, non-condensing

Article number

536-91027

* Reading of optical characters with OCR

max. 255 / max. 255

Pattern comparison, contrast, brightness,
grey level, bar code, data code, OCR

X/Y position tracking; pattern comparison: teach-
in and pattern detection; grey level, brightness:
evaluation of brightness; contrast: evaluation of
contrast; bar code: reading of 1D bar codes, EAN,
UPC, RSS, 2/5 Interleaved, 2/5 Industrial, Code
32, Code 39, Code 93, Code 128, GS1, Pharma-
code, Codabar; data code: reading of 2D codes:
ECC200, QR code, PDF 417, ECC200 GS1, OCR:
optical character reading; colour area:two-dimen-
sional colour inspection with adustable tolerance;
colour list: finding the most similar colours

Typ. 20 ms pattern comparison; typ. 2 ms bright-
ness; typ. 2 ms contrast; typ. 2 ms grey level;

typ. 30 ms bar code; typ. 40 ms data code; colour
list typ. 15 ms per character OCR; colour value; typ.
30 ms colour area; typ. 2 ms

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0..+50 °C?

-20..+60 °C?

Ca.160g

Power and I/O M12 12-pin
Ethernet M12 4-pin
Data M12 5-pin

EN 60947-5-2

Version: 07/2016. Subject to changes; diagrams similar
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VISOR®V20 Code Reader

Professional vision sensor for code reading, object detection and OCR, C-mount

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and I/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V

Part number

V20-CR-P2-C

172 www.sensopart.com

2 With VGA-resolution (640 x 480 Pixel)

C€

3

C Us
LISTED

aoaas

Etherlet/IP

1280 x 1024 pixels
1/1.8", monochrome
C-mount
Dependent on lens
None

Dependent on lens

18 ... 264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U1V, Low < 3V
> 20 kQ

High > 4V

Ethernet (LAN), RS422, RS232,
EtherNet/IR PROFINET, SensoWeb

2 inputs, 4 outputs,

4 selectable inputs/outputs

Article number

536-91004

3With LPT45 C-mount protective casing

PRODUCT HIGHLIGHTS

reading pass

Functions

Number of jobs / detectors

Detectors

Properties

Typical cycle time?

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connection

Vibration and impact resistance

» Can be used for all common 2D codes (ECC 200 data
matrix) and common 1D bar codes

+ Combination of two functions in one device: code reading
and object detection

* Reliable detection of even poorly readable codes under
difficult ambient conditions

* Comprehensive tools for flexible and easy connection to
PC and PLC environments

» Reading of several similar or differing types of codes in one

» Reading of optical characters with OCR

max. 255 / max. 255

Pattern comparison, contrast, brightness,

grey level, bar code, data code, OCR

X/Y position tracking; pattern comparison: teach-
in and pattern detection; grey level, brightness:
evaluation of brightness; contrast: evaluation

of contrast; bar code: reading of 1D bar codes,
EAN, UPC, RSS, 2/5 Interleaved, 2/5 Industrial,
Code 32, Code 39, Code 93, Code 128, GS1,
Pharmacode, Codabar; data code: reading of 2D
codes: ECC200, QR code, PDF 417; OCR: optical
character reading, ECC200 GS51

Typ. 20 ms pattern comparison; typ. 2 ms bright-
ness; typ. 2 ms contrast; typ. 2 ms grey level;
typ. 30 ms bar code; typ. 40 ms data code;

typ. 15 ms per character OCR

65 x 45 x 45 mm (without plug)
IP 65°

Aluminium, plastic

Plastic

0...+50°C*

-20 ... +60 °C*

Ca.160 g

Power and I/O M12 12-pin
Ethernet M12 4-pin
Data M12 5-pin

EN 60947-5-2

+80 % air humidity, non-condensing

Version: 07/2016. Subject to changes; diagrams similar



VISOR® vision sensor
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VISOR®V10 Code Reader

Standard vision sensor for code reading, 6 mm

PRODUCT HIGHLIGHTS

C€

+ Can be used for all common 2D codes (ECC 200 data

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination

Minimum field of view, X xY

Electrical data

Operating voltage, +U,

Current consumption
(without illumination and I/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Interfaces

Inputs/outputs

" Max. ripple < 5V

lllumination

White
White
Red
Red
Infrared

Infrared

174 www.sensopart.com

C Us
LISTED

aoaas

Etheret/IP

736 x 480 pixels

1/3", monochrome

6 mm, adjustable focal position
6 mm to infinity

White, red, infrared LEDs

5 x4 mm?

18...264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U,-1V, Low < 3V
> 20 kOhm

Ethernet (LAN), RS422, RS232,
EtherNet/IR PROFINET, SensoWeb

2 inputs, 4 outputs,

2 selectable inputs/outputs

280 % air humidity, non-condensing

Depth of field

Normal
Enhanced
Normal
Enhanced
Normal

Enhanced

matrix) and common 1D bar codes

» Reliable detection of even poorly readable codes under

difficult ambient conditions

» Comprehensive tools for flexible and easy connection to

PC and PLC environments

Functions

Number of jobs / detectors
Detectors

Properties

Typical cycle time

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connection

Vibration and impact resistance

Part number

8/2
Bar code / data code

UPC, RSS, 2/5 Interleaved,

2/5 Industrial, Code 32, Code 39, Code
93, Code 128, GS1, Pharmacode,
Codabar; data code: reading of 2D
codes, ECC200, QR code, PDF 417,
ECC200 GS1

Typ. 30 ms bar code
Typ.40 ms data code

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+50°C

220 ... +60 °C?

Ca.160 g

Power and /O M12,12pin
Ethernet M12, 4pin
Data M12, 5-pin

EN 60947-5-2

Article number

V10-CR-51-W6 535-91034
V10-CR-51-W6D 535-91036
V10-CR-51-Ré 535-91038
V10-CR-51-R6D 535-91040
V10-CR-51-16 535-91042
V10-CR-51-16D 535-91044

Version: 07/2016. Subject to changes; diagrams similar



VISORE® vision sensor
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VISOR®V10 Code Reader

Standard vision sensor for code reading, 12 mm

PRODUCT HIGHLIGHTS

C€

+ Can be used for all common 2D codes (ECC 200 data

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination
Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and 1/O)

Current consumption (without I/O)
Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Interfaces

Inputs/outputs

" Max. ripple < 5V,

lllumination

White
White
Red
Red
Infrared

Infrared

176 www.sensopart.com

C Us
LISTED

aoaas

Etheret/IP

736 x 480 pixels

1/3", monochrome

12 mm, adjustable focal position
30 mm to infinity

White, red, infrared LEDs

8 x 6 mm?

18 ... 264V DC'
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U,-1V, Low < 3V
> 20 kOhm

Ethernet (LAN), RS422, RS232,
EtherNet/IPR PROFINET, SensoVWeb

2 inputs, 4 outputs,

2 selectable inputs/outputs

280 % air humidity, non-condensing

Depth of field

Normal
Enhanced
Normal
Enhanced
Normal

Enhanced

matrix) and common 1D bar codes

» Reliable detection of even poorly readable codes under

difficult ambient conditions

» Comprehensive tools for flexible and easy connection to

PC and PLC environments

Functions

Number of jobs / detectors
Detectors

Properties

Typical cycle time

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connection

Vibration and impact resistance

Part number

V10-CR-51-W12
V10-CR-51-W12D
V10-CR-51-R12
V10-CR-51-R12D
V10-CR-51-112
V10-CR-51-112D

8/2
Bar code / data code

Bar code: reading of 1D bar codes,
EAN, UPC, RSS, 2/5 Interleaved,

2/5 Industrial, Code 32, Code 39, Code
93, Code 128, GS1, Pharmacode,
Codabar; data code: reading of 2D
codes, ECC200, QR code, PDF 417,
ECC200 GS1

Typ. 30 ms bar code
Typ.40 ms data code

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+50°C?

-20 ... +60 °C?

Ca.160 g

Supply and /O M12,12-pin
Ethernet M12, 4-pin
Data M12, 5-pin

EN 60947-5-2

Article number

535-91035
535-91037
535-91039
535-91041
535-91043
535-91045

Version: 07/2016. Subject to changes; diagrams similar
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VISOR®V10 Code Reader

Standard vision sensor for code reading, 25 mm

PRODUCT HIGHLIGHTS

C€

+ Can be used for all common 2D codes (ECC 200 data
matrix) and common 1D bar codes

» Reliable detection of even poorly readable codes under

C Us
LISTED

aoaas

Etheret/IP

difficult ambient conditions

» Comprehensive tools for flexible and easy connection to
PC and PLC environments

Optical data Functions
Resolution 736 x 480 pixels Number of jobs / detectors 8/2
CMOS 1/3", monochrome Detectors Bar code / data code
Integrated lens, focal length 25 mm, adjustable focal position Properties Bar code: reading of 1D bar codes, EAN,

UPC, RSS, 2/5 Interleaved,
2/5 Industrial, Code 32, Code 39, Code
93, Code 128, GS1, Pharmacode,

140 mm to infinity
White, red, infrared LEDs

Adjustment range

Integrated illumination

" Max. ripple < 5V

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

lllumination

White
Red

Infrared

178 www.sensopart.com

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U -1V, Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232,
EtherNet/IPR PROFINET, SensoVWeb

2 inputs, 4 outputs,

4 selectable inputs/outputs

280 % air humidity, non-condensing

Depth of field

Normal
Normal

Normal

Plug connections

Vibration and impact resistance

Part number
V10-CR-S2-W25

V10-CR-52-R25
V10-CR-52-125

Version: 07/2016. Subject to changes; diagrams similar

Minimum field of view, X xY 18 x 14 mm? Codabar; data code: reading of 2D
codes, ECC200, QR code, PDF 417,
ECC200 GS1
Typical cycle times Typ. 30 ms bar code
Typ.40 ms data code
Electrical data Mechanical data
Operating voltage, +U, 18 ... 264V DC Dimensions 65 x 45 x 45 mm (without plug)
Current consumption <120 mA Enclosure rating P67
(without illumination and I/O) Material, housing Aluminium, plastic
Current consumption (without I/O) | <200 mA Material, front screen Plastic
Protective circuits Reverse-polarity protection, U, / Ambient temperature: operation 0... 4+50°C?
short-circuit protection of all outputs Armbient temperature: storage 90 . +60 °C2
Power On Delay Ca. 13 s after Power on Weight Cal60g

Supply and /O M12,12-pin
Ethernet M12, 4-pin
Data M12, 5-pin

EN 60947-5-2

Article number

535-91088
535-91089
535-91090
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VISOR®V10 Code Reader

Advanced vision sensor for code reading with object detection, 6 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination
Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and 1/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V,

lllumination

White
White
Red
Red

180 www.sensopart.com

C€

C Us
LISTED

aoaas

Etheret/IP

736 x 480 pixels

1/3", monochrome

6 mm, adjustable focal position
6 mm to infinity

White, red, infrared LEDs

5x 4 mm?

18...264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U,-1V, Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232,
EtherNet/IE PROFINET, SensoVWeb

2 inputs, 4 outputs,

4 selectable inputs/outputs

280 % air humidity, non-condensing

Depth of field

Normal
Enhanced
Normal

Enhanced

PRODUCT HIGHLIGHTS

reading pass

Functions

Number of jobs / detectors
Detectors

Properties

Typical cycle time

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connection

Vibration and impact resistance

Part number

+ Can be used for all common 2D codes (ECC 200 data
matrix) and common 1D bar codes

» Combination of two functions in one device: code reading
and object detection

* Reliable detection of even poorly readable codes under
difficult ambient conditions

» Comprehensive tools for flexible and easy connection to
PC and PLC environments

* Reading of several similar or differing types of codes in one

max. 255 / max. 255

Pattern comparison, contrast, brightness,

grey level, bar code, data code

X/Y position tracking; pattern comparison:
teach-in and pattern detection; grey level,
brightness: evaluation of brightness; contrast:
evaluation of contrasts; bar code: reading of 1D
bar codes, EAN, UPC, RSS, 2/5 Interleaved,

2/5 Industrial, Code 32, Code 39, Code 93,
Code 128, GS1, Pharmacode, Codabar; data
code: reading of 2D codes, ECC200, QR code,
PDF 417, ECC200 GS1

Typ. 20 ms pattern comparison; typ. 2 ms bright-
ness; typ. 2 ms contrast; typ. 2 ms grey level;
typ. 30 ms bar code; typ. 40 ms data code

65 x 45 x 45 mm (without plug)
IP 67

Aluminium, plastic

Plastic

0...+50°C?

220 ... +60 °C?

Ca.160 g

Supply and /O M12,12-pin
Ethernet M12, 4-pin
Data M12, 5-pin

EN 60947-5-2

Article number

V10-CR-A1-W6 535-91021
V10-CR-A1-W6D 535-91023
V10-CR-A1-R6 535-91025
V10-CR-A1-R6D 535-91027

Version: 07/2016. Subject to changes; diagrams similar
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VISOR®V10 Code Reader

Advanced vision sensor for code reading with object detection, 12 mm

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination
Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and 1/O)

Current consumption (without I/O)
Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

! Max. ripple < 5V
Illumination
White
White

Red
Red

182 www.sensopart.com

C€

C Us
LISTED

aoaas

Etheret/IP

736 x 480 pixels

1/3", monochrome

12 mm, adjustable focal position
30 mm to infinity

White, red, infrared LEDs

8 x 6 mm?

18 ...264V DC'
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U,-1V, Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232
EtherNet/IE PROFINET, SensoVWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

280 % air humidity, non-condensing

Depth of field

Normal
Enhanced
Normal

Enhanced

PRODUCT HIGHLIGHTS

+ Can be used for all common 2D codes (ECC 200 data
matrix) and common 1D bar codes

» Combination of two functions in one device: code reading
and object detection

* Reliable detection of even poorly readable codes under
difficult ambient conditions

» Comprehensive tools for flexible and easy connection to
PC and PLC environments

* Reading of several similar or differing types of codes in one
reading pass

Functions

Number of jobs / detectors max. 255 / max. 255

Detectors Pattern comparison, contrast, brightness,
grey level, bar code, data code
Properties X/Y position tracking; pattern comparison:

teach-in and pattern detection; grey level,
brightness: evaluation of brightness; contrast:
evaluation of contrast; bar code: reading of 1D
bar codes, EAN, UPC, RSS, 2/5 Interleaved, 2/5
Industrial, Code 32, Code 39, Code 93, Code
128, GS1, Pharmacode, Codabar; data code:
reading of 2D codes: ECC200, QR code, PDF
417,ECC200 GS1

Typ. 20 ms pattern comparison; typ. 2 ms bright-

ness; typ. 2 ms contrast; typ. 2 ms grey level;
typ. 30 ms bar code; typ. 40 ms data code

Typical cycle time

Mechanical data

Dimensions 65 x 45 x 45 mm (without plug)
Enclosure rating P67

Material, housing Aluminium, plastic

Material, front screen Plastic

Ambient temperature: operation | 0 ... +50 °C?
Ambient temperature: storage | -20 ... +60 °C?
Weight Ca160g

Plug connection Supply and I/O M12,12-pin
Ethernet M12, 4-pin
Data M12, 5-pin

Vibration and impact resistance|  EN 60947-5-2

Part number Article number

V10-CR-A1-W12 535-91022
V10-CR-A1-W12D 535-91024
V10-CR-A1-R12 535-91026
V10-CR-A1-R12D 535-91028

Version: 07/2016. Subject to changes; diagrams similar
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VISOR®V10 Code Reader

Advanced vision sensor code reading with object detection, 25 mm

PRODUCT HIGHLIGHTS

C€

+ Can be used for all common 2D codes (ECC 200 data
matrix) and common 1D bar codes

» Combination of two functions in one device: code reading

c@us and object detection

LISTED
* Reliable detection of even poorly readable codes under

% difficult ambient conditions

» Comprehensive tools for flexible and easy connection to
Ether\et/IP PC and PLC environments

* Reading of several similar or differing types of codes in one
reading pass

Optical data Functions
Resolution 736 x 480 pixels Number of jobs / detectors max. 255 / max. 255
CMOS 1/3", monochrome Detectors Pattern comparison, contrast, brightness,
Integrated lens, focal length 25 mm, adjustable focal position grey level, bar code, data code
Adjustment range 140 mm to infinity Properties X/Y position tracking pattern comparison:
Integrated illumination White, red, infrared LEDs tegch—m and pattern detecpon;grey level

— - brightness: evaluation of brightness; contrast:
Minimum field of view, X xY 18 x 14 mm?

evaluation of contrast; bar code: reading of
1D bar codes, EAN,UPC, RSS, 2/5 Interlea-
ved, 2/5 Industrial, Code 32, Code 39, Code
93, Code 128, GS1, Pharmacode, Codabar;
data code: reading of 2D codes: ECC200, QR
code, PDF 417,ECC200 GS1

Typical cycle times Typ.20 ms pattern comparison; typ.2 ms
brightness; typ. 2 ms contrast; typ. 2 ms grey
level; typ. 30 ms bar code; typ. 40 ms data

code

Electrical data Mechanical data
Operating voltage, +U, 18 ... 264V DC Dimensions 65 x 45 x 45 mm (without plug)
Current consumption <120 mA Enclosure rating P67
(without illumination and I/O) Material, housing Aluminium, plastic
Current consumption (without I/O) | <200 mA Material, front screen Plastic
Protective circuits Reverse-polarity protection, U, / Ambient temperature; operation 0 ... +50°C2

short-circuit protection of all outputs Ambient temperature; storage 90 . +60 °C2
Power On Delay Ca. 13 s after Power on Weight Cal60g
Outputs PP/ NPN (switchable) Plug connections Supply and /O M12,12-pin
Max. output current (per output) 50 mA, 100 mA (pin 12) Ethernet M12, 4-pin
Inputs PNP/NPN High > U1V, Low < 3V Data M12, 5-pin
Input resistance > 20 kOhm Vibration and impact resistance EN 60947-5-2
Encoder input High > 4V
Interfaces Ethernet (LAN), RS422, RS232,

EtherNet/IP PROFINET, SensoWeb
Inputs/outputs 2 inputs, 4 outputs,

4 selectable inputs/outputs

" Max.ripple <5V, *80 % air humidity, non-condensing

lllumination Depth of field Part number Article number
White Normal V10-CR-A2-W25 535-91084
Red Normal V10-CR-A2-R25 535-91085
Infrared Normal V10-CR-A2-125 535-91086

184 www.sensopart.com Version: 07/2016. Subject to changes; diagrams similar



VISORE® vision sensor
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VISOR®V10 Code Reader

Advanced vision sensor for code reading with object detection, C-mount

Optical data

Resolution

CMOS

Integrated lens, focal length
Adjustment range
Integrated illumination
Minimum field of view, X xY

Electrical data

Operating voltage, +U,
Current consumption
(without illumination and 1/O)

Current consumption (without I/O)

Protective circuits

Power On Delay

Outputs

Max. output current (per output)
Inputs

Input resistance

Encoder input

Interfaces

Inputs/outputs

" Max. ripple < 5V,

Part number

V10-CR-A1-C
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2With LPT45 C-mount protective casing

C€

2

C Us
LISTED

aoaas

Etherlet/IP

736 x 480 pixels
1/3", monochrome
C-mount
Dependent on lens
None

Dependent on lens

18...264V DC
<120 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection of all outputs

Ca. 13 s after Power on

PNP / NPN (switchable)

50 mA, 100 mA (pin 12)

PNP/NPN High > U,-1V, Low < 3V
> 20 kOhm

High > 4V

Ethernet (LAN), RS422, RS232
EtherNet/IR PROFINET, SensoVWeb

2 inputs, 4 outputs,
4 selectable inputs/outputs

Article number

535-91033

PRODUCT HIGHLIGHTS

reading pass

Functions

Number of jobs / detectors

Detectors

Properties

Typical cycle time

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Ambient temperature: operation
Ambient temperature: storage
Weight

Plug connection

Vibration and impact resistance

* 80 % air humidity, non-condensing

» Can be used for all common 2D codes (ECC 200 data
matrix) and common 1D bar codes

» Combination of two functions in one device: code reading
and object detection

* Reliable detection of even poorly readable codes under
difficult ambient conditions

» Comprehensive tools for flexible and easy connection to
PC and PLC environments

* Reading of several similar or differing types of codes in one

max. 255 / max. 255

Pattern comparison, contrast, brightness, grey
level, bar code, data code

X/Y position tracking; pattern comparison:
teach-in and pattern detection; grey level,
brightness: evaluation of brightness; contrast:
evaluation of contrast; bar code: reading of 1D
bar codes, EAN, UPC, RSS, 2/5 Interleaved, 2/5
Industrial, Code 32, Code 39, Code 93, Code
128, GS1, Pharmacode, Codabar; data code:
reading of 2D codes: ECC200, QR code, PDF
417,ECC200 GS1

Typ. 20 ms pattern comparison; typ. 2 ms bright-
ness; typ. 2 ms contrast; typ. 2 ms grey level;
typ. 30 ms bar code; typ. 40 ms data code

65 x 45 x 45 mm (without plug)
IP 652

Aluminium, plastic

Plastic

0...450°C

-20 ... +60 °C?

Ca.160 g

Supply and /O M12,12-pin
Ethernet M12, 4-pin
Data M12, 5-pin

EN 60947-5-2

Version: 07/2016. Subject to changes; diagrams similar



VISOR® vision sensor

45

11.6

)
Y 127 64 17
Y
N Optical axis
o(({P)e 4 o LSS
Yo} > —
© g o
S = H: :
A — T o~
225
Lens
LOCS LO C 12 LO C 16 LO C 25 LO C 35
Focal length 8 mm 12 mm 16 mm 25 mm 35 mm
Article number 526-51513 526-51514 526-51515 526-51516 526-51525

Accessories

Connection cables
[llumination
Lenses

Brackets

Interface accessories

Version: 07/2016. Subject to changes; diagrams similar

From Page A-38
From Page A-30
From Page A-27
From Page A-14
From Page A-42

13.1 14
31.9
LO C 50 LO C75
50 mm 75 mm
526-51113 526-51116
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Distance sensors

Measurement from 20 mm to 250 m

Optical
distance sensors
from Page 192 from Page 198

FT 25 FT 50

» Operating range (scanning * Operating range (scanning
distance) from 20 mm to 200 mm distance) from 30 to 300 mm
Laser- and LED short-range di- High absolute accuracy
stance sensors using the triangula- High measurement frequency
tion principle Laser distance sensors using
Miniature housing for simple the triangulation principle
integration High precision thanks to

* Analogue output 1 ... 10V resolution of up to 7 um

RS485 and analogue interfaces

Rapid and precise measurement, accurate positioning, and detec-
tion of the most varied of materials — distance measurement is a
central requirement in many areas of automation technology.
Whether for checking the winding of coils with millimetre accura-
cy, the detection of double sheets, or the accurate positioning of
storage and retrieval machines — distance sensors from SensoPart
are reliable tools for many purposes in the following sectors:

* The automotive and supplier industries

* Mechanical engineering and special machine construction
* Assembly and handling

* The packaging industry

* Handling and warehousing systems

* The steel industry

* The textile and paper industries

* The wood industry

188 www.sensopart.com

from Page 198

FT 80

* Operating range (scanning
distance) from 250 mm
to 750 mm

* High repeatability

* Laser distance sensors using
the triangulation principle

* RS485 and analogue
interfaces

from Page 210

F55/F90/F91/F 92
* Laser distance sensors using
the time-of-flight principle
* Scanner versions up to measure-
ment distance of 10 m
* Reflector versions up to
250 m range
* Wide choice of interfaces
(serial and analogue)

The technologies used are as varied as the applications.

Our optical sensors use the triangulation process for operating
ranges below 1 m, and time-of-flight measurement for longer
operating distances. Apart from optical sensors, ultrasonic sen-
sors are also used for transparent or strongly reflective materials,
in particular; and inductive sensors are employed for metal ob-
jects at close-range and in harsh operating conditions.

Monorail system with car bodies in the
automotive industry

Car production
Positioning the body using distance
sensors
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Inductive
distance sensors

from Page 606

Ultrasonic
distance sensors

from Page 556

Eyesight vision systems

from Page 146
from Page 232

* 2D camera technology for

FR 85 Ruail Pilot

* Distance sensors using the
time-of-flight principle

* Specialised solution for anti-
collision applications on
monorails

* Cornering also possible

* Large aperture angle, thus
long detection range

Distance sensors using the
ultrasonic time-of-flight principle
Cubic and cylindrical housings
Large portfolio for differing
measurement ranges

Reliable operation with all
surfaces and colours — and
especially with transparent
objects

* Long switching distances up to
10 mm with accurate linear
measurement range
Distance measurement on
metals according to the
inductive principle
Various housings
High accuracy and long linear
measurement range

measuring e.g. moulded and
turned parts

Versatile measurement tool for
all dimensional accuracy tasks
Image and result visualisation
in inspection mode
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Distance sensors

System description

Distance measurement using triangulation

The measurement principle of optical triangulation is suitable for
the precise determination of distances at close range. With the
help of special receiver optics and a position-sensitive detector
(e.g. a photodiode line), the sensor can determine the object dis-
tance regardless of its reflectivity (see illustration below).The
colour and surface properties (e.g. highly reflective) thus have
practically no effect on measurement accuracy.

The FT 50 RLA laser distance sensor provides a signal propor-
tional to the distance, transmitted via the analogue output (e.g.
4 ..20 mA) or a serial RS485 interface. The switching range of
the digital outputs can be set to any zone within the operating
range using teach-in.

100 mm 200 mm 300 mm

The triangulation process: with the help of a line-shaped posi-
tion-sensitive detector; the distance sensor measures the dis-
tance to the object regardless of the amount of light reflected.

The light reflected back from the object (P,) hits the line at
point P..The sensor determines the distance signal from this.The
light correspondingly hits the detector at a different point (P,) at
object distance P,

190 www.sensopart.com
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Dancer roll control using the FT 50 RLA-220 laser distance sensor

Collision prevention sensors for monorails

Collision prevention on monorail systems in car production is a
special distance measurement task. The FR 85 series was special-
ly developed for this application. These sensors provide excellent
measurement results regardless of the reflectivity of the target
object, and their comprehensive range of functions is impressive.

The FR 85 offers high measurement accuracy and immunity to
ambient light because it is based on time-of-flight technology. A
long measurement range (up to 6 m) and flexibly adjustable pro-
tection field geometries allow adaptation to the situation on site,
even when cornering.

Distance measurement using time-of-flight

SensoPart uses time-of-flight technology to measure longer dis-
tances (up to 250 m).The sensor emits pulsed laser light that is
reflected by the target object. The distance to the object is de-
termined by the time taken between emission and reception of
the light.



The use of pulsed light provides reliable background suppression
and very high immunity to ambient light. The distance sensors of
the F 90 series, using time-of-flight technology, measure distances
of up to 250 m with a high level of accuracy. The sensors are
particularly suitable for use on production lines and in handling
and warehousing systems due to their reliable detection and
long ranges or scanning distances.

Crane positioning with FR 92 distance sensor

Inductive analogue sensors

The reasonably priced solution for metallic objects. Compared
to optical or ultrasonic sensors, inductive distance sensors have
only limited ranges.They are still used under harsh conditions, in
particular, as a result of their great robustness.

* Inductive distance sensors with analogue output
of4 ... 20 mA

» Operating range of 0 ... 6 mmto 4.5 ... 12 mm

* Falling characteristic line on approach

* Robust metal housings

(B SENSOPART

Ultrasonic sensors

Ultrasonic sensors are the right choice for materials with which
optical systems cannot be reliably operated. Ultrasonic sensors
work using the time-of-flight of sound. The sensor emits ultra-
sonic pulses. The target object reflects the sound. The sensor
measures the time-of-flight of the pulse and calculates the dis-
tance value. This value is transmitted to the controller as a cur-

rent or voltage signal.

* Operating ranges from 20 ... 6000 mm

» Operating range and analogue output adjustable via teach-in
* Analogue output O ... 10V /4 ... 20 mA

Monitoring throughput with the UT 20 ultrasonic sensor
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FT 25 — optical short-range distance sensors

The compact class for measurement and regulatory tasks

'h.."'
-1
Al

FT 25-R(L)A for dancer roll regulation
The precise control of the FT 25-R(L)A ensures a constant tension
of the paper roll during unwinding.

192 www.sensopart.com

m made in Germany

TYPICAL FT 25-R(L)A

* Operating range: 20..80 mm / 20..100 mm / 30..200 mm
» Distance sensor with 1 ... 10V analogue output

* Easily integratable ultra-compact ABS housing:
34 x12 x 20 mm

* High precision and high repeatability — especially for
control tasks

e Resolution: from 0.12 mm

* Two adjustable switching points as window mode for
2-point control

* Teach-in operation

12 mm 2

/%

In a miniature housing

The FT 25-R(DA is also suitable for limited
installation spaces thanks to its compact
dimensions of 34 x 12 x 20 mm.

34mm




In addition to its analogue voltage output the small distance
sensors also have a switching output and offer the possibility of
defining a switching window by means of two switching points.
Thanks to their easy operation, these sensors are particularly
suitable for simple measurement and regulatory tasks at di-
stances of up to 200 mm. Our laser and LED variants cover a
very broad range of applications.

FT 25-R(L)A — Product Overview

(B SENSOPART

Key applications:

Dancer roll regulation, sag monitoring (LED / laser)
Determining the roll diameter of an unwinding machine (LED
/ laser)

Stacking height measurement, double layer detection and
height measurements in the wood processing, packaging-

and handling industry (LED / laser) n
Distance measurement and positioning on robot grippers in
,pick & place" applications (LED / laser)

Small part measurement, e.g. O-rings and electronic compon-
ents (laser)

Measurement on multicoloured and high-contrast objects, e.g.

packages (laser)

Operating range  Special features Page
FT 25-RLA 20 ... 100 mm Laser; small housing 194
20 ... 80 mm/ ‘ ;
FT 25-RA Small housing with long range 196
30..200 mm
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FT 25-RLA

Miniature laser distance sensor

Optical data

Measurement range
Resolution

Linearity

Repeatability

Type of light

Light spot size

Laser class (IEC 60825-1)

Electrical data

Operating voltage, +U,
No-load current, I0
Output current, le Q
Protective circuits

Protection Class

Power On Delay

Switching output, Q

Output function

Max. capacitive load Q

Switching frequency, f (ti/tp 1:1) Q
Response time Q

Analogue output Q,

Response time Q,

Warm-up time

Temperature drift

20 ... 100 mm’
0.12 mm (12-bit)
+0.25 mm?

< 0.25 mm?3
Laser, red, 650 nm
See diagram

1

13...30vVDC
<30mA
<100 mA

Reverse-polarity protection, U, /
short-circuit protection (Q)

2

<300 ms
Auto-Detect (NPN / PNP)*
N.O./ N.C.

10 nF

<1000 Hz

500 us

1...10V/ max.3 mA
34 ms

10 min.

< 0.1 mm/K

PRODUCT HIGHLIGHTS

* Small laser light spot for reliable distance measurement of

small objects part detection

» Miniature housing and low weight - suitable for robotic

applications

» High linearity and high repeatability for precise control

tasks

* Invertible analogue characteristic

* Window mode e.g. for two-step controls separately

adjustable

Functions

Indicator LED, green
Indicator LED, yellow
Measurement range adjustment

Adjustment possibilities

Default settings

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Type of connection

Ambient temperature: operation
Ambient temperature: storage
Weight (metal plug device)

Resistance to vibrations and
impacts

Operating voltage indicator
Switching output indicator
ViaTeach-in button

Analogue measurement range Q,
Invertible analogue characteristic
Switching output Q (window mode)
N.O./ N.C. and Auto-Detect / NPN /
PNP via teach-in button

See Table

34x20%x12 mm
IP 67 /1P 69K>
ABS

PMMA

See Selection Table
-20 ... +60 °C*®
-20 ... +80 °C
10¢g

EN 60947-5-2

" Reference material: 6...90 % reflectivity ~ * Reference material, 18 % reflectivity At 6 6, at constant ambient conditions, typ. values see diagram ~ * Auto-Detect: Automatic selection of
PNP or NPN by the sensor, PNP or NPN can be fixed ~ *With connected IP 67/ IP 69K plug ¢ UL:-20 ... +50 °C

Measurement range Analogue output Switching output Type of connection Part number Article number

20..100 mm 1..10V Auto-Detect Metal plug, M8x1, 4-pin FT 25-RLA-80-PNSU-M4M | 604-41010

194 www.sensopart.com Version: 07/2016. Subject to changes; diagrams similar
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Plug connection

5
) 20 S
12 Teach-in 26 2
LED2 LED 1 0
N S 03
] AT N
=
Receiver
3 < o
] Emitteﬁrﬁoik
0
u‘:l | o
~ mI 1
2 =
“4 32
M8x1
Connection, 4-pin Light spot size
N 3,0 =N
b 2
S 25 &
—1+Us 1 BN Auto-Detect & ’ 5
+ f— e
¥ g™ orizontal = vertical
Q 2 WH : : E \\horlzontal = vertical
—_—t— <15 —
H N —
Q 4BK | ¥ ® 10
»r—— ed ’
ﬁ -
-Ug 3BU % 0.5
f—— @4
0.9 20 40 60 80 100 120
Distance [mm]
Scanning properties Repeatability’ (typ.)
20 0 ©
R 0.5 X
(1)) [blackiwhite shift s g
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@ . z .
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Distance [mm]
T At constant ambient conditions
Characteristics Default settings
QA[V]A
10 -
- — g Analogue output Q, (1..10V) 20 ..100 mm
S Switching output Q (A1 ..A2), N.O. 20..100 mm
[¥s)
w
Accessories
1
[} : > !
Connection cables From Page A-38
Q —
High °§ Brackets From Page A-4
b
Low  —— Cal

A, A,
Distance [mm]
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FT 25-RA

Miniature distance sensor

Optical data

Measurement range
Resolution

Linearity
Repeatability

Type of light

Light spot size

Electrical data

Operating voltage, +U,
No-load current, I
Output current, le Q
Protective circuits

Protection Class
Power On Delay
Switching output, Q
Output function

Max. capacitive load Q

Switching frequency, f (ti/tp 1:1) Q

Response time Q
Analogue output Q,

Response time Q,

Warm-up time

Temperature drift

" Reference material: 6...90 % reflectivity

Measurement range

20 ..80 mm
20 ..80 mm
30...200 mm
30...200 mm

196 www.sensopart.com

20 ... 80 mm'
0.12 mm (12-bit)

+ 0.4 mm?

< 0.4 mm?3
LED, red, 632 nm

See diagram

13...30VDC

<30 mA
<100 mA

C€

K

LISTED

GIIS

30 ... 200 mm'
0.68 mm (12-bit)
+ 2 mm?

<1 mm?3

LED, red, 632 nm

See diagram

Reverse-polarity protection, U, /
short-circuit protection (Q)

2
< 300 ms

PNP/NPN (See Selection Table)

N.O/N.C.
10 nF
<1000 Hz
500 ps

1...10V/ max.3 mA

400 us
34 ms

10 min.

(FT 25-RA-60)
(FT 25-RA-170)

<01 mm/K (FT 25-RA-60)
<02 mm/K (FT 25-RA-170)

Analogue output

.10V
.10V
.10V
.10V

RN N N N

% Reference material grey, 18 % reflectivity

Switching output

PNP
NPN
PNP
NPN

3 At constant ambient conditions

PRODUCT HIGHLIGHTS

tasks

object surfaces

stable

Functions

Indicator LED, green
Indicator LED, yellow
Measurement range adjustment

Adjustment possibilities

Default settings

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Type of connection

Ambient temperature: operation
Ambient temperature: storage
Weight (metal plug device)

Resistance to vibrations and
impacts

Type of connection

Metal plug, M8x1, 4-pin
Metal plug, M8x1, 4-pin
Metal plug, M8x1, 4-pin
Metal plug, M8x1, 4-pin

Version: 07/2016. Subject to changes; diagrams similar

*With connected IP 67 / IP 69K plug

Part number

FT 25-RA-60-PSU-M4M
FT 25-RA-60-NSU-M4M
FT 25-RA-170-PSU-M4M
FT 25-RA-170-NSU-M4M

* Miniature housing with measurement ranges up to 200 mm
for an easy integration and high flexibility

* High linearity and high repeatability for precise control

* Almost surface independant detection on homogeneous

* Invertible analogue characteristic

* Window mode e.g. for two-step controls separately adju-

Operating voltage indicator
Switching output indicator
ViaTeach-in button

Analogue measurement range Q,
Invertible analogue characteristic
Switching output Q (window mode)
N.O/N.C. via teach-in button

See Table

34x20x 12 mm
IP 67 /1P 69K*
ABS

PMMA

See Selection Table
-20 ... +60 °C®
-20 ... +80 °C
10¢g

EN 60947-5-2

> UL:-20 ... 450 °C

Article number

604-41000
604-41001
604-41002
604-41003



Plug connection (20 ... 80 mm)

20
12 Teach-in 26
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Scanning properties FT 25-RA-60
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Characteristic output and analogue curves
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Version: 07/2016. Subject to changes; diagrams similar

153-00839

154-00543

155-01666

155-01661

155-01681

(I SENSOPART

Plug connection (30 ... 200 mm)

20 5
12 Teach-in 26 =
i o
LED 2+ 4/ |-LED 1 A
[ ——] N TN a
%
Receiver
n
3 < =
Q -
° | Emitter__y.
| b=
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Light spot size
20 -
Nel
©
horizontal = vertical 2
15 2
T
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Q
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@
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Distance [mm]
Scanning properties FT 25-RA-170
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AT
s 12 (3@ |hysteresis
o %
2 90 % /90 %
L
N
O
4 /
1 T "
@~ ®
00 40 80 120 160 200
Distance [mm]
Default settings
FT 25-RA-60 FT 25-RA-170
Analogue output Q, (1..10V) 20..80 mm 30..200 mm
Switching output Q (A1 ..A2), N.O. 20...80 mm 30..200 mm
Accessories
Connection cables From Page A-38
Brackets From Page A-4
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FT 50/FT 80 — laser distance sensors

Precise and rapid measurement with many extras

m made in Germany

TYPICAL FT 50/FT 80

* Laser distance sensors with a variety of measurement
ranges

* Shape and colour of the target object is largely irrelevant

» High accuracy and resolutions up to 7 um

* Rapid response time up to 1 kHz

Independent of reflectivity

These highly precise triangulation sen- * Intelligent teach-in user concept

sors are predestined for the detection of ) switching outputs
differing materials thanks to their high
contrast-independence. * Analogue output:4 ... 20mA /0 ... 10V

* Variants with serial interface for measuring differences and

thicknesses in master/slave mode

* ABS housing with rotatable plug

198 www.sensopart.com



These distance sensors are particularly easy to commission

thanks to their fixed operating distances.Voltage rises linearly

with increasing distance.

Regardless of the reflectivity of the target object, these sensors

provide excellent measurement results and their comprehensive

range of functions is impressive.

The optional serial interface allows user-friendly configuration via

PC, providing visualisation of measurement values.

FT 50 / FT 80 — Product Overview

FT 50 RLA-20

FT 50 RLA-40

FT 50 RLA-70
-100
-220

FT 80 RLA-500

Housing dimensions
50 x 17 x 50 mm

50 x 17 x 50 mm

50 x 17 x 50 mm

83 x 25 x 65 mm

Operating range

40 ... 60 mm
45 ... 85 mm
30 ... 100 mm
70 ... 170 mm
80 ... 300 mm
250 ... 750 mm

(B SENSOPART

Special features Page
Analogue output 200
Analogue output 202
Analogue output, switching outputs, 204
simple teach-in of measurement ranges;

RS485 interface

Analogue output, switching outputs, 208

RS485 interface; M12 8-pin
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FT 50 RLA 20

Distance sensor

C€
GllS

LISTED

i

A

PRODUCT HIGHLIGHTS

* High resolution and small laser light spot
* Operating range: 40 ... 60 mm

* Small, easily visible laser light spot

* No adjustments necessary

* Resolution: 7 um / 40 um

* Analogue output: 0 ... 10V

* Device plug rotatable through 270°

Optical data Functions

Operating range 40 ... 60 mm’ Indicator LED, green Operating voltage indicator
Measurement range 20 mm Indicator LED, red Contamination indicator
Type of light Laserred, 670 nm Scanning distance adjustment Fixed setting

Laser Class (IEC 60825-1) 1

Resolution 40 um / 7um (see Selection Table)

Linearity <1%

Light spot size <1 mm bei 50 mm

Repeatability < 0.1 mm/0.05 mm (see Selection Table)

Electrical data

Mechanical data

Operating voltage, +U, 18...28VDC Dimensions 50 x50 x 17 mm
No-load current, | <35mA Enclosure rating IP 672
Protective circuits Reverse-polarity protection, U, / Material, housing ABS, impact-resistant
short-circuit protection, Q Material, front screen PMMA
Protection Class 2 Type of connection See Selection Table
Analogue output 0...10V/max 3 mA Ambient temperature: operation 0...+45°C
Limit frequency 400 Hz / 40 Hz (see Selection Table) Ambient temperature: storage 20 ... +60°C
Temperature drift 10 pm /K Weight (plug device) 40¢g
Rise time (10 to 90 %) 3 ms/ 30 ms (see Selection Table) Weight (cable device) 260 g
Fall time (90 to 10 %) 2 ms /20 ms (see Selection Table) Vibration and impact resistance EN 60947-2
" Reference material: Kodak grey, 18 % 2With connected IP 67 plug
Resolution | Repeatability = Rise time Fall time Limit frequency =~ Type of connection Part number Article number
40 um <01 mm 3ms 2ms 400 Hz Plug, M12x1, 4-pin FT 50 RLA-20-F-L4S 574-41005
7 um < 0.05 mm 30 ms 20 ms 40 Hz Plug, M12x1, 4-pin FT 50 RLA-20-5-L4S 574-41007
40 um < 0.1 mm 3ms 2ms 400 Hz Cable, 6 m, 4-wire FT 50 RLA-20-F-K5 574-41004
7 um < 0.05 mm 30 ms 20 ms 40 Hz Cable, 6 m, 4-wire FT 50 RLA-20-S-K5 574-41006

200 www.sensopart.com
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Plug connection Cable connection
50 - 50 «
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Characteristic output curve

Arbeitsbereich
Operating range
Champ de travail

Analogausgang (V)
Analogue output (V)
Sortie analogique (V)

155-00438

ov Entfernung (mm)

Distance (mm)
Distance (mm)

40 mm 60 mm
Accessories
Connection cables From Page A-38
Brackets From Page A-4
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FT 50 RLA 40

Distance sensor

PRODUCT HIGHLIGHTS

c € * High resolution and small light spot

l:llS .

Operating range: 45 ... 85 mm

LISTED

e Laser red light (670 nm
lp ght ( )
<[ + Small, easily visible light spot

& * No adjustments necessary
* Resolution: 0.02 mm / 0.08 mm

* Analogue output: 0 ... 10V

* Device plug rotatable through 270°

Optical data Functions

Operating range 45 ... 85 mm’ Indicator LED, green Operating voltage indicator

Measurement range 40 mm Indicator LED, red Contamination indicator

Type of light Laserred, 670 nm Scanning distance adjustment Fixed setting

Laser Class (IEC 60825-1) 1

Resolution 80 pm /20 pm (see Selection Table)

Linearity <1%

Light spot size < 0.8 mm at 65 mm

Repeatability <02 mm /0.1 mm (see Selection Table)

Electrical data Mechanical data

Operating voltage, +U, 18...28VDC Dimensions 50 x50 x 17 mm

No-load current, | <35mA Enclosure rating IP 672

Protective circuits Reverse-polarity protection, U, / Material, housing ABS, impact-resistant
short-circuit protection, Q Material, front screen PMMA

Protection Class 2 Type of connection See Selection Table

Analogue output 0... 10V (max.3 mA) Ambient temperature: operation 0...+45°C

Limit frequency 400 Hz / 40 Hz (See Selection Table) Ambient temperature: storage 20 ... +60°C

Temperature drift 18 um /K Weight (plug device) 40¢g

Rise time (10 to 90 %) 3 ms/ 30 ms (See Selection Table) Weight (cable device) 260 g

Fall time (90 to 10 %) 2 ms /20 ms (See Selection Table) Vibration and impact resistance EN 60947-2

" Reference material: Kodak grey, 18 %

2With connected IP 67 plug

Resolution | Repeatability = Rise time Fall time Limit frequency =~ Type of connection Part number Article number
80 um < 0.2 mm 3ms 2ms 400 Hz Plug, M12x1, 4-pin FT 50 RLA-40-F-L4S 574-41001
20 pm < 0.1 mm 30 ms 20 ms 40 Hz Plug, M12x1, 4-pin FT 50 RLA-40-S-L4S 574-41003
80 um < 0.2 mm 3ms 2ms 400 Hz Cable, 6 m, 4-wire FT 50 RLA-40-F-K5 574-41000
20 um < 0.1 mm 30 ms 20 ms 40 Hz Cable, 6 m, 4-wire FT 50 RLA-40-S-K5 574-41002
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Plug connection

50 .
4 5
17 43 LEDs <
o
N \
Receiver
4 T wf
© P (=3
S | __[Transmitter <y '©
o=
N/ Qo *
de ol
N
O 3 0 =
M12x1
40
44
Connection, 4-pin
S
1 BN =
) +U, 8
N 2
2 WH + =
4 BK -
—
3_4BU
B
) Shield
Characteristic output curve
;
3
Analogausgang (V) Arbeitsbereich S
Analogue output (V) Operating range 9
Sortie analogique (V) Champ de travail —
10V 1 - - - e ——
| |
| |
| |
ov | | Entfernung (mm)
I I Distance (mm)
Distance (mm)
45 mm 85 mm

Accessories

Connection cables

Brackets

Version: 07/2016. Subject to changes; diagrams similar

From Page A-38
From Page A-4

Cable connection

(I SENSOPART

50 -
4 5
17 43 LEDs pis
n
_ _|Receiver ~
© Xl o
¥ 3 _ _|Transmitter b _m
\_/ © \ @
L] 8 ol <
S :
N 40
44
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FT 50 RLA 70/ 100/ 220

Distance sensor

iy

u ;;-
4

AR
e
e
F

Sk
_\“l\.\ 1;“
% %

£

Optical data
Operating range

Measurement range

Type of light

Laser Class (IEC 60825-1)
Resolution

Linearity

Repeatability

Electrical data

Operating voltage, +U,
No-load current, ||
Output current, le

Protective circuits

Protection Class

Power On Delay

Switching output, Q

Output function

Max. capacitive load, Q
Analogue output

Temperature drift

Load

Switching frequency, f (ti/tp 1:1)

Response time

Control input, IN

" Reference material: Kodak grey, 18 %

Operating range

30 ... 100 mm 70 mm
70 ... 170 mm 100 mm
80 ... 300 mm 220 mm

204 www.sensopart.com

? Smallest measurable change

Measurement range

30...100 mm /70 ... 1770 mm /
80 ... 300 mm'

70 mm, 100 mm, 220 mm
Laser, red, 650 nm
1

< 0.1 % of operating range end-value?

(see Selection Table)

< 0.25 % of operating range end-value

(see Selection Table)
< 0.25 % of measurement value

18...30VDC
<40 mA
<100 mA

Reverse-polarity protection, U, /
short-circuit protection, Q

2

< 300 ms
PNP

N.O./ N.C.
<100 nF

4 ...20 mA

< 0.02 % of operating range end-value / K

<500 Q (recommended)

<1 kHz (speed mode)
<10 Hz (averaging mode)

0.4 ms (speed mode)
40 ms (averaging mode)

When High (+U,) = laser disable

When Low (-U,) = button lock
When open = free-running

Resolution

0.1 mm 0.25 mm
0.17 mm 0.42 mm
0.3 mm 0.75 mm

PRODUCT HIGHLIGHTS

* Precise distance measurement

 Largely independent of target object reflectivity

Linearity

(highly reflective and glossy objects)

* High long-term stability and low temperature effects

* High resolution

* Very high update rate of analogue output (response time)

» One switching output, one analogue output 4 ... 20 mA

» Simple adjustment via teach-in button

Functions

Indicator LED, green
Indicator LED, yellow
Scanning distance adjustment

Adjustment possibilities

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Type of connection

Ambient temperature: operation
Ambient temperature: storage
Weight

Vibration and impact resistance

*With connected IP 67 plug

Type of connection

Plug, M12x1, 5-pin
Plug, M12x1, 5-pin
Plug, M12x1, 5-pin

Part number

Operating voltage indicator
Switching output indicator
ViaTeach-in button and control input

N.O./ N.C. viaTeach-in button and
control input
Button lock via control input

50 x50 x 17 mm

IP 672

ABS, impact-resistant
PMMA

See Selection Table
-10 ... +60 °C

-20 ... 480 °C

43 g

EN 60947-2

Article number

FT 50 RLA-70-PL5 574-41027
FT 50 RLA-100-PL5 574-41032
FT 50 RLA-220-PL5 574-41029

Version: 07/2016. Subject to changes; diagrams similar



Plug connection

50
4 .
17 43 A%s
_ _|Receiver _
41
3 ]
T [Transmitter
S iy
i
N
& <
M12x1
40
44
Connection, 5-pin
1 BN
> +U,
Plo wm
—= )——— QA
348U
B
4 ) BK Q
5 GY
) IN
Characteristic analogue curve
Operating range (default setting)
4]
O —
0= Nt -
OK LED (green) |
(Good Target) | I
Analogue output
(invertible) _‘\‘-\"\_
FT 50 RLA 70 30 mm 100 mm
FT 50 RLA 100 70 mm 170 mm
FT 50 RLA 220 80 mm 300 mm

Accessories

Connection cables

Brackets

Version: 07/2016. Subject to changes; diagrams similar

153-00716

154-00176

155-00271

From Page A-38
From Page A-4

Type

FT 50 RLA 70
FT 50 RLA 100
FT 50 RLA 220

Installation

Light spot geometi

ry

(I SENSOPART

X (distance, receiver)

294 mm
325 mm
325 mm

o <
N N
8 sl— 8
a %‘ a
FT50RLA 70... 100... 220.. g9
o~
A 30 70 80 S
B 100 170 300 <
c 15x3 | 15x35 | 15x35
D 15%325 17x39 | 2x45
X 294 325 325
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FT 50 RLA 70/ 100/ 220

Distance sensor with RS485 interface

u J;f_-
4

o Ay
SALE
r i

Optical data
Operating range

Measurement range

Type of light

Laser Class (IEC 60825-1)
Resolution

Linearity

Repeatability

Electrical data

Operating voltage, +U,
No-load current, ||
Output current, le

Protective circuits

Protection Class

Power On Delay

Switching output, Q, / Q,
Output function

Analogue output

Temperature drift

Load

Switching frequency, f (ti/tp 1:1)

Response time

Serial interface

" Reference material: Kodak grey, 18 %

? Smallest measurable change

30...100 mm /70 ... 1770 mm /
80 ... 300 mm'

70 mm, 100 mm, 120 mm
Laser, red, 650 nm
1

PRODUCT HIGHLIGHTS

< 0.1 % of operating range end-value

(0.1 mm /017 mm/ 0.3 mm)?

< 0.25 % of operating range end-value

(025 mm /0.42 mm / 0.75 mm)
< 0.25 % of measurement value

18...30VDC
<40 mA
<100 mA

Reverse-polarity protection, U, /

short-circuit protection, Q (notType S1)

2

<300 ms
PNP

N.O./ N.C.
4...20 mA

< 0.02 % of operating range end-value / K

<500 Q
<1000 Hz

> 0.4 ms (when mean value formation = off) /

4 ms /40 ms to end-value
See Selection Table

* Largely independent of target object reflectivity

(highly reflective and glossy objects)

* RS485 interface for parameterisation and measurement

value output
* High resolution

* Rapid response time

* 2 switching outputs, 1 analogue output 4 ... 20 mA

» High long-term stability and low temperature effects

Functions

Indicator LED, green
Indicator LED, yellow
Scanning distance adjustment

Adjustment possibilities

Default settings

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Type of connection

Ambient temperature: operation
Ambient temperature: storage
Weight

Vibration and impact resistance

*With connected IP 67 plug

Operating voltage indicator

Switching output indicator

ViaTeach-in button and control input
N.O./ N.C. via Teach-in button and

control input
Button lock via control input

Max. scanning distance and N.O.

50 x50 x 17 mm

IP 672

ABS, impact-resistant
PMMA

See Selection Table
-10 ... +60 °C

-20 ... 480 °C

43 g

EN 60947-2

Scanning Measurement Resolution Linearity Serial Type of connection Part number Article number
distance range interface

30 ... 100 mm 70 mm 0,1 mm 0,25 mm - Plug, M12x1, 8-pin FT 50 RLA-70-L8 574-41018

30 ... 100 mm 70 mm 0,1 mm 0,25 mm RS485 Plug, M12x1, 8-pin FT 50 RLA-70-S1L8 574-41019
70...170 mm 100 mm 0,17 mm 0,42 mm RS485 Plug, M12x1, 8-pin FT 50 RLA-100-S1L8 574-41033

80 ... 300 mm 220 mm 0,3 mm 0,75 mm - Plug, M12x1, 8-pin FT 50 RLA-220-L8 574-41014

80 ... 300 mm 220 mm 0,3 mm 0,75 mm RS485 Plug, M12x1, 8-pin FT 50 RLA-220-S1L8 574-41015
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Plug connection

46
44

_ _|Receiver _
41
o [Transmitter x

50

14.2| 16
4.3

T M12x1
40
44

Connection, 8-pin

g

Characteristic analogue curve

Operating range (default setting)

(]

[ N—)

OK LED (green)

(Good Target) J I

Analogue output |

(invertible) _‘\‘-\-—\—

FT 50 RLA 70 30 mm 100 mm

FT 50 RLA 100 70 mm 170 mm

FT 50 RLA 220 80 mm 300 mm
Installation

155-00270

Version: 07/2016. Subject to changes; diagrams similar

153-00716

154-00127

155-00271

155-00274

Type
FT 50 RLA 70

FT 50 RLA 100
FT 50 RLA 220

Type

FT 50 RLA -S1L8.

FT 50 RLA -L8.

Light spot geometry

Accessories

Connection cables

Brackets

(I SENSOPART

X (distance, receiver)

29,4 mm
32,5 mm
32,5 mm

Pin 1 Pin 5 n

RS485Y/A RS485 Z/B
FT50RLA 70 ... 100.. 220.. ¢
A 30 70 80 S
100 170 300 <

15x%3 1.5%35 | 15x35
15x325 1.7x39 2x45

B
C
D
X 294 325 325

From Page A-38
From Page A-4
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FT 80 RLA

Distance sensor with RS485 interface

PRODUCT HIGHLIGHTS

* Long operating distance

» 2 switching outputs + analogue output: 4 ... 20 mA
* High resolution (0.1% of measurement range)

* Type S1 with serial Bus interface (RS485 half-duplex)
* Adjustable via Teach-in; Type S1 also via software

* Wide range of functions

Optical data Functions

Operating range 250 ... 750 mm’ Indicator LED, green Operating voltage indicator
Measurement range 500 mm Indicator LED, yellow Switching output indicator

Type of light Laser, red, 650 nm Indicator LED, red State indicator

Laser Class (IEC 60825-1) 1 Scanning distance adjustment ViaTeach-in button and control input
Resolution < 0.1 % of measurement range end-value Adjustment possibilities Button lock via control input
Linearity < 0.25 % of measurement range end-value Default settings Max. scanning distance and N.O.

Electrical data Mechanical data

Operating voltage, +U, 18 ...30VDC Dimensions 83 x 65 x 25 mm
No-load current, || <40 mA Enclosure rating IP 672

Output current, le <100 mA Material, housing PBT

Protective circuits Reverse-polarity protection, U, / Material, front screen PMMA

Temperature drift short-circuit protection, Q (not Type S1) Type of connection See Selection Table
Protection Class 2 Ambient temperature: operation -10 ... +60 °C
Power On Delay <300 ms Ambient temperature: storage -20... 80 °C
Switching output, Q, / Q, PNP Weight 107 g

Output function N.O./ N.C.

Analogue output 4...20 mA

Temperature drift < 0.02 % of operating range end-value / K
Load <500 Q (recommended)
<1000 Hz

2 0.4 ms (when mean value formation = off) /
4 ms /40 ms to end-value

Switching frequency, f (ti/tp 1:1)
Response time

Serial interface See Selection Table

" Reference material: Kodak grey, 18 % 2With connected IP 67 plug

Scanning Measurement Resolution Linearity = Serial Type of connection Part number Article number
distance range interface

250 ... 750 mm 500 mm 0,17 mm 0,25 mm - Plug, M12x1, 8-pin FT 80 RLA-500-L8 574-41020

250 ... 750 mm 500 mm 0,1 mm 0,25 mm RS485 Plug, M12x1, 8-pin FT 80 RLA-500-S1L8 574-41024
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Plug connection

455
355
Poti / LEDs 255
fy ol
= OXG 1)
052 ¢ |
Receiver ‘ _____
‘ + 5 2 ®f o
®
L ©
o R
[
| Transmitter — :5___'5_-!'\2
(@& TE
o .
& ‘ e[ o
T s
| IM12x1 42
25 55.5
Connection, 8-pin
> BN +U,
WH

g

Characteristic analogue curve

Operating range (default settings)

OO |
°
\=i
OK LED (green) oy T
(Good Target) Off |
20 mA
Analogue output
(invertible)
4 mA 1

FT 80 RLA 500 ...

Accessories

Connection cables

Brackets

250 mm

Version: 07/2016. Subject to changes; diagrams similar

750 mm

From Page A-38
From Page A-4

153-00347

154-00127

155-00143

Type

FT 80 RLA 500 -S1L8.
FT 80 RLA 500 -L8.

Light spot geometry

(I SENSOPART

Pin 1

RS485Y/A

not connected

Pin 5

RS485 Z/B

not connected

FT 80 RLA 500 ...

250 mm
750 mm
1.9 mm x 1.2 mm

2.7 mm x 1.9 mm

www.sensopart.com
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F55/F90/F91/F 92 —

Laser distance sensors for long distances
Far-sighted with time-of-flight technology

—m made in Germany

TYPICALF55/F90/F91/F 92

Indicator
DIST mm The distance is directly Indicatorediin * Laser distance sensor using time-of-flight technology
mm by the F 90 and F 91 devices, and
3 4 5 2 can even be directly read off from the * Largely independent of target object’s colour and properties
device in the dark — thanks to the
Indicator’s background illumination. » Operating range: scanner up to 10 m, with reflector up to

000 o
* Variants with analogue output and switching output

L— gsc—

* Interfaces for maximum compatibility, SSI-compatible,
RS422 (PROFIBUS and DeviceNet via gateway)

Colt itz * High repeatability and high measurement rates
The FT 55-RLA measures the distance

to the coil surface in order to activate » Compact housings from 50 x 50 x 23 mm

roll changes.

e Version with |O-Link
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With a reflector these devices can achieve ranges of up to

250 m (FR 90 ILA).

Ranges of up to 10 m can be achieved with the scanner versions
(FT 90 ILA).

Pilot laser
Correct adjustment of the F 90 at long distances is considerably n
simplified by using the pilot laser. This can be switched off so that
no-one is irritated by it during running operation.

Long ranges of up to 250 m are no problem with time-of-flight
technology — and ideal in handling and warehousing systems.

F 55/F 90/F 91/F 92 — Product Overview

Operating distance  Functional principle  Special features Page

FT 55-RLAP 01...5m Scanning on object Compact design, high flexibility 212

FT 55-RLAP2 0.06 ...5m Scanning on object Compact design, |O-Link @ 214

FT 90 ILA 05 . .10 m Sl e et 2 swwtchlng outputs, 35422 interface, SSI-compatible, 216
switchable red-light pilot laser

FT91ILA 05 . 6m Sl e cast 2 svatchmg outputs, RS422 interface, SSI-compatible, 218
switchable red-light pilot laser

FT 92 ILA/RLA 02 . 6m S e St 2 swwltchmg outputs, 1 analogue output, switchable 220
red-light pilot laser

FR 55-RLAP 03...70m Reflector 1 analogue output 4 .. 20 mA, 2 switching outputs, 22
compact design, high flexibility

FR 55-RLP 03...70m Reflector 2 switching outputs, compact design, high flexibility 224

FR90 ILA 05 ..250 m Reflector 2 swwtchmg outputs, RS422 interface, SSI-compatible, 226
switchable red-light pilot laser

FR 91 ILA 05 . 50m Reflector 2 sywtchmg outputs, RS422 interface, SSI-compatible, 228
switchable red-light pilot laser

FR 92 ILA 02 . 30m Reflector 2 switching outputs, 1 analogue output, switchable 230

red-light pilot laser
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FT 55-RLAP

Distance sensor for large distances — Time-of-flight technology

Optical data

Measurement range
Resolution

Linearity

Repeatability

Hysteresis

Type of light

Laser class (IEC 60825-1)

Electrical data

Operating voltage +U,
No-load current |
Output current le Q
Protection circuits

Protection class

Power On Delay

Switching output Q

Output function

Switching frequency f (ti/tp 1:1)

Mechanical data

Dimensions
Enclosure rating
Material, housing
Material, front screen

Type of connection

C€

OF
LISTED

ECOLAB

A

0.1..5 m (see Selection Table)'
<5 mm (12-bit)

+ 30 mm"?

1.2 mm"?%3

20 mm

Laser, red 655 nm

1

18 ... 30V DC
<60 mA
<100 mA

Reverse polarity protection U, /
short-circuit protection (Q)

2

<5s

Auto-Detect (PNP/NPN)*
N.O./ N.C.

<250 Hz

50 x 50.1 x 23 mm
IP 67 & IP 69K°
ABS

PMMA

See Selection Table

PRODUCT HIGHLIGHTS

grounds

Functions

Indicator LED 2, green
Indicator LED 2, yellow
Indicator LED 1 yellow
Measurement range adjustment

Adjustment possibilities

Default settings

Response time Q
Load

Analogue output Q,
Update rate Q,
Temperature drift
Warm-up time
Control input IN

Ambient temperature: operation
Ambient temperature: storage
Weight (plug device)

Resistance to vibration and impacts

* For measurement and control tasks with all object surfaces
at long scanning distances

+ Stable and precise distance measurement even with tilted
objects and with bright, highly reflective or shiny back-

» Compact design for an easy integration

» High flexibility thanks to invertible analogue characteristic
(Q,) and window mode (Q)

* Easy installation and operation via external teach-in

* Clearly visible laser light spot (laser class 1) for an easy
alignment and full eye safety

Operating voltage indicator

Status indicator analogue output
Switching output indicator
ViaTeach-in button or control input

Analogue measurement range Q,
Invertible analogue characteristic
Switching output Q (window mode)
N.O./ N.C. and Auto-Detect / NPN /
PNP via teach-in and control line
Button lock via control input

See Selection Table

2ms

<500 Ohm (4 ...20 mA)
>4kOhm (0...10 V)

4...20mA/0...10V
2ms

<2mm/K

20 min.

+U, =Teach-in

-U, = Button locked
Open = normal operation

-40 ... +60 °C*’
-40 ... +80 °C
42g

EN 60947-5-2

" Reference material 90 % reflectivity  2At50Hz ~ *For 1 o, see diagram for further values  * Auto-Detect: Automatic selection of PNP or NPN by the sensor, PNP or NPN can be fixed
*With connected IP 67/ IP 69K plug ¢ Up to +50 °C with current output 4 ..20 mA 7 UL:-20 ... +45 °C

Measurement range' Analogue output Switching output Type of connection Part Number Article number

FT 55-RLAP-5-PNSI-L5
FT 55-RLAP-5-PNSU-L5

622-21018
622-21021

Auto-Detect
Auto-Detect

01...5m
01..5m

4...20mA
0...10V

Plug, M12x1, 5-pin
Plug, M12x1, 5-pin

212 www.sensopart.com Version: 07/2016. Subject to changes; diagrams similar



(I SENSOPART

Plug connection

50.08

LED 2 = LED 1 . Teach-in
V=
N A

L

153-01104

Emitter

. ©
Receiver ©

50
46
44

<
o
Y

16

13.95

Connection, 5-pin, Auto-Detect Light spot size n
<+ <+
— +U, 1 BN Auto-Detect 3 =
e o g 2
Q, 2WH | @ 10 @
 — t E
n =
IN 5GY 8 i
- : + P s vertical (y)| | —
4BK | L —]
,—Q_. o-i 44/ horizontal (x)
1
-U; 3BU 11
- :; 0
———a ¢ 0 1 2 3 4 5
Distance [m]
Repeatability' (50 Hz) Repeatability! (250 Hz?)
axial object approach F.F«D o lateral object approach ["Huf P
, L I T o0 o
60 110 (@ |white 90 %] ® lgrey 18 % | (3) [black 6 % | g 60 | 1o | @ whtco% @ larey 18% ] ® [plack 6% | g
g 15mm32.5mm e E 25mm:4.1 mm — -
g g ﬁ yaE
2 o @ — g
Z 10mm 1.6 mm ® = 20mm3.3mm\
2 I Q I
© | 8 h
g ; ® g ‘ /
@ 5mm, 0.8mm & 15mm|25mm o—
0 1 2 3 4 5 0 1 2 3 4 5
Distance [m] Distance [m]
" At constant ambient conditions 2 Automatic adjustment to 50 Hz at constant distance
Characteristic analogue curve Reference material Measurement range
214 mA/ 11V \] g White (90 %) 01..5m
20mAltov S Grey (18 %) 01..5m
wn
e Black (6 %) 01..3m
4mA/0.09V Default setting®
3.6 mA/0.06 V ;
Analogue output Q, (4...20 mA /0,09 ... 10V) 03..3m
R _ Switching output Q (A, ...A,), N.O, Auto-Detect 03...3m
Q ©
High =
B .
Low L— - Accessories
A1 AZ "
Distance [mm]
Connection cables From Page A-38
Brackets From Page A-4

*The specified precision is achieved by teaching the distances
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FT 55-RLAP2

Distance sensor with 1O-Link measurement value output

PRODUCT HIGHLIGHTS

Optical data

Scanning distance
Hysteresis

Black/white shift (6%/90%)
Grey value shift (18%/90%)
Type of light

Laser class (IEC 60825-1)
Resolution

Linearity

Repeatability

Electrical data

Operating voltage +U,
No-load current |,
Output current le Q
Protection circuits

Protection class

Power On Delay

Switching output Q

Output function

Switching frequency f (ti/itp 1:1) Q
Response time Q

Temperature drift

Warm-up time

" Reference material 90 % reflectivity 2 Auto-Detect: Automatic selection of PNP or NPN by the sensor; PNP or NPN can be fixed

+UL:-20 .. +45 °C

Scanning distance

0.06..5m

214 www.sensopart.com

Switching output

1 x Auto-Detect

C€

OF
LISTED

ECOLAB

A

@ IO-Link

0 ... 5m (see Selection Table)'
20 mm

<+ 40 mm

<+ 40 mm

Laser, red 655 nm

1

<5mm

+ 30 mm

1.2 mm

18 ... 30V DC
<60 mA
<100 mA

Reverse polarity protection U, /
short-circuit protection (Q)

2

<5s

1 x Auto-Detect (PNP/NPN)?
N.O./ N.C.

<500 Hz

1ms

<2mm/K

20 min.

Type of connection

Plug, M12x1, 4-pin, IO-Link ")

* Measurement value output via IO-Link

* For detection tasks with all object surfaces at high scanning

distances

» Reliable object detection even with tilted objects and with

bright, highly reflective or shiny backgrounds

+ Compact housing for an easy integration

* Simple teach-in

» Clearly visible laser light spot (laser class 1) for an easy

alignment and full eye safety

Functions

Indicator LED 2 green
Indicator LED 1 yellow
Scanning distance adjustment

Adjustment possibilities

Default settings

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Type of connection

Ambient temperature: operation
Ambient temperature: storage
Weight (plug device)

Resistance to vibration and impacts

10-Link

Communication mode
Min. cycle time

SIO mode

Process bit length
Specification

Part Number

FT 55-RLAP2-PNSL-L4

Operating voltage indicator
Switching output indicator Q
ViaTeach-in Button and IO-Link

N.O./ N.C. viaTeach-in Button and
|O-Link, wide variety of adjustment
possibilities for service and process
data via |O-Link

3m, N.O.

50 x 50.1 x 23 mm
IP 67 & IP 69K°
ABS

PMMA

See Selection table
-40 ... +60 °C*
-40 ... +80 °C
42g

EN 60947-5-2

COM2
3ms
compatible
16 Bit

1.1

*With connected IP 67 / IP 69K plug

Article number

623-11035

Version: 07/2016. Subject to changes; diagrams similar
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Plug connection

50.08 <«
=4
23 43 Teach-in é
LED 2 ~LED 1 il 3
L‘ —
-
Emitter
Recei ©
o 58 eceiver ©
[re} ©\x
<<
©
— — r
re} <
[} x
A =
Connection, 4-pin, |O-Link
—+Ug 1 BN Auto-Detect <]
+ L) 3
1 5
& 2
not connected 2 WH |1}
i
i
Q/IO-Link 4BK 1
- [ ]
Ll
i
-Ug 3BU
- P
Scanning properties Light spot size
1000 © 15 -
s S
= =
A 3
< 100 - 10 =
S £
H / \ =
w 10 (2
/
44/ horizontal (x)
1
4 5 % 1 2 3 4 5
Distance [m] Distance [m]
Repeatability' (50 Hz) Repeatability! (250 Hz?)
axial object approach o lateral object approach o
I I I S w 5909 d ! L6y 3
60 | 10 | @) whites0%) @j‘gmyw% | @ [black 6% | 8 60 : 16 | (@) [white 90 %] (2) [arey 18 % | (3) [black 6 % | 5
| B ¥ ! i
E 15 mm!2.5 mm - g 25mm 4.1 mm 6— -
g g -
2z . \ ©) | — EZOmms.smm\
= 10mm!1.6 mm 2 i
2 | @ E: | /
- o
3 | g !
5 5mm, 0.8 mm @ & 15mm12.5mm @
4 5
0 1 2 3 4 5 Distance [m]
Distance [m] ‘1automatic adjustment to 50 Hz at constant distance
" At constant ambient conditions 2 Automatic adjustment to 50 Hz at constant distance
Reference material Scanning distance Accessories
White (90 %) 0.06 ...5m Connection cables From Page A-38
Grey (18 %) 006 ...5m Brackets From Page A-4

Black (6 %) 006 ...3m
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FT 90 ILA

Distance sensor

PRODUCT HIGHLIGHTS

* Long scanning distance (up to 10 m on white objects)
* High repeatability
* High measurement rates

* Open interfaces ensure maximum compatibility
(SSl-compatible, R5422)

* Profibus and DeviceNet via gateway

* Switchable red-light pilot laser

* 2 switching outputs

Optical data Functions
Operating range 05...10m’ Indicator LED, green Operating voltage indicator
Measurement range 95m Indicator LED, yellow Switching output indicator

Type of light Infrared, 905 nm (measurement laser) Scanning distance adjustment ViaTeach-in button and control input
Laser, red, 650 nm (pilot laser)

Laser Class 1 (measurement laser)

(IEC 60825-1) 1 (pilot laser)

Resolution 0.1 mm or 0.125 mm

Linearity +8mm

Repeatability +4mm

Electrical data Mechanical data

Operating voltage, +U, 18 ...30V DC? Dimensions 93 x93 x42 mm

Output current, le <100 mA Enclosure rating IP 67°

Plausibility output, Qp 50 mA Material, housing ABS, impact-resistant

Service output, Qs 50 mA Material, front screen PMMA

Protective circuits Reverse-polarity protection, U, / Type of connection See Selection Table
short-circuit protection, Q Ambient temperature: operation -10... +50 °C

Temperature drift

<+ 5 mm absolute

Serial interface

RS422 or SSI-compatible
(GREY / BINARY) adjustable

Bus interface

Profibus or DeviceNet, each via gateway
(accessory)

Cable length / m

<25/<50/<100/<200/<400

Cycle rate

<500 kHz / <400 kHz / < 300 kHz /
<200 kHz / <100 kHz

Protection Class 2 (-20 ... +50 °Cin continuous operation)
Power On Delay <12ms Ambient temperature: storage -30...+75°C

Switching output, Q, / Q PNP Weight 230 ¢

Output function N.O. Vibration and impact resistance EN 60947-5-2

Analogue output 4...20 mA

" Reference material: Kodak white, 90 %

210 % ripple, within U,

*With connected IP 67 plug

Type of connection

Part number

Article number

Plug, M16x1,12-pin

FT 90 ILA-S2-Q12

591-91000
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Plug connection

24

Cable Type 1 (12-pin)

A Nh=7=X= i L
e=el [Ofp
we X T i
P\ -
%5 95
o)
/ -
Receiver]
- Transmiter| oD [ g
. i
8 @ @ [
42 43 2_1
Connection, 12-pin
Pin Name
colour
A TX+ White
B Q1 Brown
C RX+ Green
D analog Yellow
E Qs Grey
F Qp Pink
G u, Red
H RX- Black
J NC Violet
K TX- Grey/pink
L Q2 Red/blue
M CND Blue
Characteristic analogue curve
20/ MA-- - me e e

Scanning distance

White 90 %
Grey 10 %
Black 6 %

5
Factory setting

0.5

05 ...
05 ...

... 10m

3m

Version: 07/2016. Subject to changes; diagrams similar

10 [m]

153-00457

155-01406

(»

Cable Type 2 (5-pin) Description
colour

SENSOPART

RS422: transmission data / SSi: Data+
Black Switching output, Q1
RS422: receiver data / SSI: clock+

Analogue output 4 ... 2

Orange Service output, Qs

Plausibility output, Qp

Brown U, +18 ... 30V
RS422: receiver data / SSI: clock

RS422: transmitter data
White Switching output, Q2
Blue 0V (GND)

Light spot geometry

3mm x10mm
/

4mm x12mm
10mm x5mm /

Accessories

Connection cables

Brackets

AS F 90 Aligning aid

MSP F 90 A Fine adjustment

Converters and adapter cables

0 mA (only FT9X)

/ SSI: Data-

155-01808

10mm x20mm
/

From Page A-38
From Page A-4
From Page A-4
From Page A-4
From Page A-38
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FT 91 ILA

Distance sensor

PRODUCT HIGHLIGHTS

* Long scanning distance (up to 10 m on white objects)

* High repeatability

* High measurement rates

* Open interfaces ensure maximum compatibility

(SSl-compatible, R5422)

* Profibus and DeviceNet via gateway

* Switchable red-light pilot laser

* 2 switching outputs

Optical data

Functions

Operating range

05...6m'

Indicator LED, green

Operating voltage indicator

Type of light Infrared, 905 nm (measurement laser) Indicator LED, yellow Switching output indicator
Laser, red, 650 nm (pilot laser) Scanning distance adjustment ViaTeach-in button and control input

Laser Class 1 (measurement laser)

(IEC 60825-1) 1 (pilot laser)

Resolution 0.1 mm or 0.125 mm

Linearity + 10 mm

Repeatability +5mm

Electrical data Mechanical data

Operating voltage, +U, 18...30vVDC Dimensions 93 x93 x42 mm

Output current, le <100 mA Enclosure rating IP 673

Plausibility output, Qp 50 mA Material, housing ABS, impact-resistant

Service output, Qs 50 mA Material, front screen PMMA

Protective circuits Reverse-polarity protection, U, / Type of connection See Selection Table
short-circuit protection, Q Ambient temperature: operation -10... +50 °C

Serial interface

RS422 or SSI-compatible
(GREY / BINARY) adjustable

Bus interface

Profibus or DeviceNet, each via gateway
(accessory)

Cable length /' m

<25/<50/<100/<200/<400

Cycle rate

< 500 kHz / <400 kHz / < 300 kHz /
<200 kHz / <100 kHz

Protection Class 2 (-20 ... +50 °Cin continuous operation)
Power On Delay <12ms Ambient temperature: storage -30... +75°C

Switching output, Q, / Q, PNP Weight 230 g

Output function N.O. Vibration and impact resistance EN 60947-5-2

Analogue output 4...20 mA

Temperature drift <05mm/K

" Reference material: Kodak white, 90 %

210 % ripple, within U, 3 With connected IP 67 plug

Type of connection

Part number

Article number

Plug, M16,12-pin

FT 91 ILA-S2-Q12

591-91003
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Plug connection

24 52

A .

W

JH@—© E} 9

e [T
[T | -
% 95

©

/ ©

Receiver]

24

 Transmitter]

815
93

>

27.43

D)
4

@(Q@ > Eﬁ
42 43 wof

Connection, 12-pin

Pin Name

TX+
Q1
RX+

analog

IT|Omm™malO|w|>

— R
_'
BX A

M CND

Cable Type 1 (12-pin)
colour

White
Brown
Green
Yellow
Grey
Pink

Red
Black
Violet
Grey/pink
Red/blue
Blue

Characteristic analogue curve

P Y117\

Scanning distance

White 90 %
Grey 10 %
Black 6 %

5 ] 6 [m]
Factory setting

05...6m
05..4m
05..2m

Version: 07/2016. Subject to changes; diagrams similar

153-00457

155-01809

Cable Type 2 (5-pin)

colour

Black

Orange

Brown

White

Blue

(I SENSOPART

Description

RS422: transmission data / SSi: Data+

Switching output, Q1

RS422: receiver data / SSI: clock+
Analogue output 4 ... 20 mA (only FT9X)

Service output, Qs

Plausibility output, Qp

U, +18 ... 30V

RS422: receiver data / SSI: clock

RS422: transmitter data / SSI: Data-

Switching output, Q2

0V (GND)

Light spot geometry

10mm x5mm

Accessories

Connection cables

Brackets

AS F 90 Aligning aid

MSP F 90 A Fine adjustment

Converters and adapter cables

155-01810

7,5mm
3mm x10mm
/

4mm x12mm

From Page A-38
From Page A-4
From Page A-4
From Page A-4
From Page A-38
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FT 92 ILA/ IRLA

Distance sensor

PRODUCT HIGHLIGHTS

* Long scanning distance and range

* High repeatability

* High measurement rates

» Very good price/performance ratio
* Switchable red-light pilot laser

* 2 PNP switching outputs

* 1 analogue output: 4 ... 20 mA

» All outputs in measurement range freely adjustable

+ Standard M12 plug

Optical data

Functions

Scanning distance

02...6m'

Indicator LED, green

Operating voltage indicator

(IEC 60825-1)

Type of light Infrared, 905 nm (measurement laser)
Laser red, 650 nm (pilot laser)
Laser Class 1 (measurement laser)

1 (pilot laser)

Repeatability Fast/Slow

<+15/10 mm?

Indicator LED, yellow

2 x switching output indicator

Indicator LED, orange

Operating mode

Indicator LED, red

Menu Indicator

Scanning distance adjustment

ViaTeach-in button

Default settings

Max. scanning distance and N.O.

Temperature drift

<12mm/K

Load

<500 Q

Linearity < + 40 mm?

Electrical data Mechanical data

Operating voltage, +U, 18...30vDC Dimensions 95 x93 x 42 mm

No-load current, | <125 mA Enclosure rating IP 674

Output current, le <100 mA Material, housing ABS, impact-resistant

Protective circuits Reverse-polarity protection, U, / Material, front screen PMMA
short-circuit protection (Q) Type of connection See Selection Table

Protection Class 2 Ambient temperature: operation -20 ... +50 °C

Power On Delay <300 ms Ambient temperature: storage -40 ... +80 °C

Switching output, Q, / Q, PNP / NPN 100 mA (see Selection Table) Weight 200 g

Analogue output 4... 20 mA Vibration and impact resistance EN 60947-5-2

"With RL250 reflector % Data apply after a minimum switch-on time of 30 min

10 % ripple, within U, “With connected IP 67 plug

Switching output

Type of connection

Part number

Article number

PNP Plug, M12, 5-pin FT 92 ILA-PSL5 591-91005
NPN Plug, M12, 5-pin FT 92 ILA-NSL5 591-91008
PNP Plug, M12, 5-pin FT 92 IRLA-PSL5® 591-91013

° Pilot laser (red) on permanently

220 www.sensopart.com
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(I SENSOPART

Plug connection

‘ 3
_ gng ! §
st = D) Q ) B 9 =
i Ll_)<:>l_l.| k!
95' 12.3
o) 5!
/]
Receiver | |
N Transmiter) | o5 g
o #
‘ 42 43 E
Connection, 5-pin (PNP) Connection, 5-pin (NPN) u
1_ BN g g
J +Ug IS 8
N2 2 N2 2
Characteristic analogue curve Light spot geometry
an 5 s
e S
Qe 3 a
s Y /
S
20mA+ \ invertible 3'"/'““0“""
4mAl 10mm x 5mm am Am;n X 12mm
0206 25 ] 6 [m]
Factory setting
Scanning distance Accessories
White 90 % 02...6m Connection cables From Page A-38
Grey 18 % 02..6m Brackets From Page A-4
Black 6 % 02..25m AS F 90 Aligning aid From Page A-4
MSP F 90 A Fine adjustment From Page A-4
Converters and adapter cables From Page A-38
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FR 55-RLAP

Distance sensor with a reflector for large distances — Time-of-flight technology

PRODUCT HIGHLIGHTS

Optical data

Measurement range
Resolution

Linearity

Repeatability Q
Hysteresis

Type of light

Laser class (IEC 60825-1)

Electrical data

Operating voltage +U,
No-load current |,
Output current le Q
Protection circuits

Protection class

Power On Delay

Switching output Q

Output function

Switching frequency f (ti/tp 1:1)

Mechanical data

Dimensions
Enclosure rating
Material, housing
Material, front screen

Type of connection

" Reference material: RF250 reflector
or NPN by the sensor, PNP or NPN can be fixed

Measurement range’ Analogue output

03...70m

222 www.sensopart.com

2 Of set measuring range

4...20mA

C€

OF
LISTED

ECOLAB

A

0.3..70"

8 A

+0.5%"?

1.5 mm?

60 mm

Laser, red 655 nm
1

18...30V DC
<60 mA
<100 mA

Reverse polarity protection U, /
short-circuit protection (Q)

2

<5s

Auto-Detect (PNP/NPN)*
N.O./ N.C./ antivalent Q/Q
<50 Hz

50 x 50.1 x 23 mm
IP 67 & IP 69K>
ABS

PMMA

See Selection Table

Switching output Type of connection

2 x Auto-Detect Plug, M12x1, 8-pin

* Sensor with large range for anticollision and positioning ap-
plications

» High flexibility thanks to adjustable analogue characteristic
Q)

» 4 distance positions with 2 switching outputs, adjustable via
window function

+ Q,/Q, switchable to QW/Q as antivalent outputs

» Compact design for an easy integration

* Easy installation and operation via external teach-in

+ Clearly visible laser light spot (laser class 1) for a precise
alignment and full eye safety
* Laser can be switched off via control line

Functions

Indicator LED 1, green Operating voltage indicator

Indicator LED 1, yellow Switching output indicator

Indicator LED 2 yellow Switching output indicator

Measurement range adjustment ViaTeach-in button or control input

Adjustment possibilities Analogue measurement range Q,
Invertible analogue characteristic
Switching output Q (window mode)
N.O./ N.C./ antivalent QW/C_Q1 and
Auto-Detect / NPN / PNP via teach-in
and control line

Button lock via control input

Default settings See Selection Table

Response time Q 10 ms

Load <500 Ohm (4 ..20 mA)
Analogue output Q, 4...20 mA

Update rate Q, 10 ms

Temperature drift <1mm/K

Warm-up time 20 min.

Control input IN 1 und IN 2 +U, =Teach-in

-U, = Button locked
Open = normal operation
+U, = Laser off

-U, = Laser on

offen = Laser on

Control input IN 3

-30 ... +60 °C®
Ambient temperature: storage -40 ... +80 °C
Weight (plug device) 42g

Resistance to vibration and impacts|  EN 60947-5-2

Ambient temperature: operation

* For 1 o, the set measuring range is < 20 m, for futher values see diagram  * Auto-Detect: Automatic selection of PNP

>With connected IP 67 / IP 69K plug ¢ UL:-20 ... +45 °C

Part Number Article number

FR 55-RLAP-70-2PNSI-L8 621-11026

Version: 07/2016. Subject to changes; diagrams similar



Plug connection

50.08 )
23 43 . S
Teach- a
LED 2 |-LED 1 A eachn 2
= | -
- -
Emitter
©
Receiver ©
— <
©
© N
N~—— -
< 7 - 1
(o] x
o) g o
AR s
Connection, 5-pin, Auto-Detect
—+U 1 BN Auto-Detect 0
+| ..‘I (28 by
2WH 1 i 8
LT 3
Q, 5GY Y | -
Q, 4BK | 01 ls
—_— ey )
-U, 3BU ii |
- o7 od
IN 1 6 PK
Y
IN 2 7VT
B —————
IN 3 8 0G
B E———

Colour assignment in accordance to 60947-5-2/IEC=2007

Repeatability Q, Q,

IS
o

w
(4]

155-01962

,60
w
o

N N
o o

-
o

Repeatability [mm]
o

3]

o

o

10 20 30 40 50 60

70 80

set measuring range [m]

" At constant ambient conditions

Default setting
Analogue output Q, (4...20 mA)

Switching output Q (A, ...A,)), N.O, Auto-Detect
Switching output Q, (A,...A,), N.O, Auto-Detect

Version: 07/2016. Subject to changes; diagrams similar

Measurement range

2...6m
2...6m
2...6m

Light spot size

40
35
30

Size [mm]
= o NN
a o u o O

=
o

(I SENSOPART

20

40

60

Distance [m]

Characteristic analogue curve

Q, 4

21AmAI 1V

Accessories

20mA/10V

4mA/0.09V
3.6 mA/0.06 V

High

Low

80

v

A,

M

Mounting angle MA F 55 (579-50007)

Further brackets

Connection cables (C L8FG-S-2m-PUR / 902-51830)

Further connection cables
Reflective foil RF 250 (599-91009)

Further reflectors

Distance [mm]

From Page A-4
From Page A-4
From Page A-38
From Page A-38
From Page A-18
From Page A-18

www.sensopart.com
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155-01742
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FR 55-RLP

Distance sensor with a reflector for large distances — Time-of-flight technology

PRODUCT HIGHLIGHTS

C€

* Sensor with large range for anticollision and positioning ap-

plications
’ * 4 distance positions with 2 switching outputs, adjustable via
c@us window function
LISTED * Q, can be switched to Q, as antivalent output, e.g. for wire
ECOLAB breakage monitoring
» Compact design for an easy integration
& * Easy installation and operation via external teach-in

+ Clearly visible laser light spot (laser class 1) for a precise
alignment and full eye safety

Optical data Functions
Measurement range 0.3..70" Indicator LED 1, green Operating voltage indicator
Repeatability Q 1.5 mm? Indicator LED 1, yellow Switching output indicator
Hysteresis 60 mm Indicator LED 2 yellow Switching output indicator
Type of light Laser, red 655 nm Measurement range adjustment ViaTeach-in button or control input
Laser class (IEC 60825-1) 1 Adjustment possibilities Switching output Q (window mode)
N.O./ N.C./ antivalent Q,/Q, and
Auto-Detect / NPN / PNP via teach-in
and control line
Button lock via control input
Default settings See Selection Table

Electrical data

Operating voltage +U, 18 ...30vVDC Response time Q 10 ms

No-load current |, <60 mA Temperature drift <1mm/K

Output current le Q <100 mA Warm-up time 20 min.

Protection circuits Reverse polarity protection U, / Control input IN +U, =Teach-in
short-circuit protection (Q) -U, = Button locked

Protection class 2 Open = normal operation

Power On Delay <5s

Switching output Q Auto-Detect (NPN / PNP)?

Output function N.O./ N.C./ antivalent Q/Q

Switching frequency f (ti/tp 1:1) <50 Hz

Mechanical data

Dimensions 50 x 50.1 x 23 mm Ambient temperature: operation -30 ... +60 °C®
Enclosure rating IP 67 & IP 69K* Ambient temperature: storage -40 ... +80 °C
Material, housing ABS Weight (plug device) 42g

Material, front screen PMMA Resistance to vibration and impacts|  EN 60947-5-2

Type of connection See Selection Table

" RF250 reflector  ? For 1 o, the set measuring range is < 20 m, for futher values see diagram  * Auto-Detect: Automatic selection of PNP or NPN by the sensor, PNP or NPN can be fixed
*With connected IP 67 / IP 69K plug  * UL:-20 ... +45 °C

Measurement range' Switching output Type of connection Part Number Article number

03...70m 2 x Auto-Detect Plug, M12x1, 5-pin FR 55-RLP-70-2PNS-L5 621-11027
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(I SENSOPART

Plug connection

50.08 )
23 4.3 , g
Teach-in A
LED 2_\!.. /—LED 1 A )
-
- -
Emitter
©
Receiver «©
. <
@
© N
N~—— -
S r— _ 1
(<) x
o d
;. §
Connection, 5-pin, Auto-Detect Light spot size
© 40 @
b X
8 35 S
+U; 1 BN Auto-Detect by @
+f————e O--I o - 30 -
2WH 1 i T
»sz. o o E2s
IN 5GY ¥ | g2
——l 1 1 [7) 15
i oA
Q, 4BK | 1i
— o .3, [Ij 10
U, 3BU i} | 5
N i i P P |
00 20 40 60 80
Distance [m]
Repeatability’ Q, / Q, Switching output Q, / Q,
40 ~ n
o 35 % %
=30 @ i3
|5 Q,/qQ,
E 25 High
220
§ 15 Low R
4 >
[ A Az
% 10 ' Distance [mm]
4
5
00 10 20 30 40 50 60 70 80
set measuring range [m]
" At constant ambient conditions
Default setting Measurement range Accessories
Switching output Q, (A,...A,), N.O, Auto-Detect 2...6m Mounting angle MA F 55 (579-50007) From Page A-4
Switching output Q, (A,...A,), N.O, Auto-Detect 2...6m Further brackets From Page A-4
Connection cables From Page A-38
Reflective foil RF 250 (599-91009) From Page A-18
Further reflectors From Page A-18
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FR 90 ILA

Reflector distance sensor

PRODUCT HIGHLIGHTS

* Long range of up to 250 m on specified reflector

* High repeatability

* High measurement rates

* |deal for precise positioning tasks

* Open interfaces ensure maximum compatibility

(SSl-compatible, R5422)

* Profibus and DeviceNet via gateway

* Switchable red-light pilot laser

* 2 switching outputs

Optical data Functions

Scanning distance 0.5...250 m Indicator LED, green Operating voltage indicator

Type of light Infrared, 905 nm (measurement laser) Indicator LED, yellow Switching output indicator
Laser, red, 650 nm (pilot laser) Scanning distance adjustment ViaTeach-in button and control input

Laser Class 1 (measurement laser)

(IEC 60825-1) 1 (pilot laser)

Resolution 0.1 mmor 0.125 mm

Linearity + 3 mm (from 2 m)

Repeatability <z£2mm

Light spot 20 x 20 mm'

Electrical data Mechanical data

Operating voltage, +U, 18 ...30V DC? Dimensions 93 x93 x42 mm

Output current, le <100 mA Enclosure rating IP 67°

Plausibility output, Qp 50 mA Material, housing ABS, impact-resistant

Service output, Qs 50 mA Material, front screen PMMA

Protective circuits Reverse-polarity protection, U, / Type of connection See Selection Table
short-circuit protection, Q Ambient temperature: operation -10... +50 °C

Protection Class 2 (-20 ... +50 °Cin continuous operation)
Power On Delay <12ms Ambient temperature: storage -30...+75°C

Switching output, Q, / Q PNP Weight 230 ¢

Output function N.O. Vibration and impact resistance EN 60947-5-2

Temperature drift < £ 5 mm absolute

Serial interface RS422 or SSl-compatible

(GREY / BINARY) adjustable

Bus interface Profibus or DeviceNet each via gateway

(accessories)

Cable length / m <25/<50/<100/<200/<400

< 500 kHz / <400 kHz / < 300 kHz /
<200 kHz / <100 kHz

Cycle rate

" At scanning distance of 10 m 210 % ripple, within U, ?With connected IP 67 plug

Type of connection Part number

Article number

Plug, M16x1, 12-pin FR 90 ILA-S2-Q12

591-91001
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Plug connection

24 52 ™~
oAaCh i g
- 1 S
W A
A fe=0 s E
v |
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% 95
/ ©

Receiver]

24
815
93

Transmiter y
o

@Qﬁ g _EE
42 43 F ol
Connection, 12-pin n

27.43

D)
4

Pin Name Cable Type 1 (12-pin) Cable Type 2 (5-pin) Description
colour colour
A TX+ White RS422: transmission data / SSi: Data+
B Q1 Brown Black Switching output, Q1
C RX+ Green RS422: receiver data / SSI: clock+
D analog Yellow Analogue output 4 ... 20 mA (only FT9X)
E Qs Grey Orange Service output, Qs
F Qp Pink Plausibility output, Qp
G U, Red Brown U, +18 ... 30V
H RX- Black RS422: receiver data / SSI: clock
J NC Violet
K TX- Grey/pink RS422: transmitter data / SSI: Data-
L Q2 Red/blue White Switching output, Q2
M CND Blue Blue 0V (GND)
Characteristic analogue curve Light spot geometry
20 MUA -+ m e = 5
< <
invertible g 5
20mm x20mm
100mm x100mm
10mm x5mm . 200mm x200mm
m 500lr/nm x500mm
0 0.5 Factory setting 250 [m]
Accessories
Reflectors From Page A-18
Connection cables From Page A-38
Brackets From Page A-4
AS F 90 Aligning aid From Page A-4
MSP F 90 A Fine adjustment From Page A-4
Converters and adapter cables From Page A-38
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FR 91 ILA

Reflector distance sensor

PRODUCT HIGHLIGHTS

* High repeatability

* 2 switching outputs

* High measurement rates

* Long range of up to 50 m on specified reflector

* Very good price/performance ratio

* Open interfaces ensure maximum compatibility
(SSl-compatible, R5422)

* Profibus and DeviceNet via gateway

* Switchable red-light pilot laser

Optical data

Functions

Scanning distance

05...50m

Indicator LED, green

Operating voltage indicator

Serial interface

RS422 or SSI-compatible
(GREY / BINARY) adjustable

Bus interface

Profibus or DeviceNet, each via gateway
(accessories)

Cable length / m

<25/<50/<100/<200/< 400

Cycle rate

< 500 kHz / <400 kHz / < 300 kHz /
<200 kHz / <100 kHz

Type of light Infrared, 905 nm (measurement laser) Indicator LED, yellow Switching output indicator
Laser, red, 650 nm (pilot laser) Scanning distance adjustment ViaTeach-in button and control input

Laser Class 1 (measurement laser)

(IEC 60825-1) 1 (pilot laser)

Resolution 0.1 mmor 0.125 mm

Linearity + 5 mm (from 2 m)

Repeatability <zx4mm

Light spot 20 x 20 mm'

Electrical data Mechanical data

Operating voltage, +U, 18 ...30V DC? Dimensions 95 x93 x42 mm

Output current, le <100 mA Enclosure rating IP 67°

Plausibility output, Qp 50 mA Material, housing ABS, impact-resistant

Service output, Qs 50 mA Material, front screen PMMA

Protective circuits Reverse-polarity protection, U, / Type of connection See Selection Table
short-circuit protection, Q Ambient temperature: operation -10... +50 °C

Protection Class 2 Ambient temperature: storage -30...+75°C

Power On Delay <12 ms Weight 230¢g

Switching output, Q, / Q PNP Vibration and impact resistance EN 60947-5-2

Output function N.O.

Temperature drift <05mm/K

T At scanning distance of 10 m

210 % ripple, within U, *With connected IP 67 plug

Type of connection

Part number

Article number

Plug, M16,12-pin

FR 91 ILA-S2-Q12

591-91002
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Plug connection
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Receiver]

24
815
93

Transmiter y
o

@Qﬁ g _EE
42 43 F ol
Connection, 12-pin n

27.43
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Pin Name Cable Type 1 (12-pin) Cable Type 2 (5-pin) Description
colour colour
A TX+ White RS422: transmission data / SSi: Data+
B Q1 Brown Black Switching output, Q1
C RX+ Green RS422: receiver data / SSI: clock+
D analog Yellow Analogue output 4 ... 20 mA (only FT9X)
E Qs Grey Orange Service output, Qs
F Qp Pink Plausibility output, Qp
G U, Red Brown U, +18 ... 30V
H RX- Black RS422: receiver data / SSI: clock
J NC Violet
K TX- Grey/pink RS422: transmitter data / SSI: Data-
L Q2 Red/blue White Switching output, Q2
M CND Blue Blue 0V (GND)
Characteristic analogue curve Light spot geometry
20/ MA-- oo S e
' S S
invertible 2 ol
100mm x100mm
10mm x5mm 3
0 0.5 . 50 [m]
Factory setting
Accessories
Reflectors From Page A-18
Connection cables From Page A-38
Brackets From Page A-4
AS F 90 Aligning aid From Page A-4
MSP F 90 A Fine adjustment From Page A-4
Converters and adapter cables From Page A-38
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FR 92 ILA

Reflector distance sensor

PRODUCT HIGHLIGHTS

* Long scanning distance and range (scanning up to 6 m
on white objects, with reflector up to 30 m)

* High repeatability

* High measurement rates

* Switchable red-light pilot laser

* Simple teach-in

Optical data

Functions

Scanning distance

02...30m’

Indicator LED, green

Operating voltage indicator

(IEC 60825-1)

Type of light Infrared, 905 nm (measurement laser)
Laser red, 650 nm (pilot laser)
Laser Class 1 (measurement laser)

1 (pilot laser)

Repeatability Fast/Slow

<+10/5mm?

Indicator LED, yellow

Switching output indicator

Indivator LED, orange

Operating mode

Indicator LED, red

Menu Indicator

Scanning distance adjustment

ViaTeach-in button

Default settings

Max. scanning distance and N.O.

Linearity <+ 60 mm?

Electrical data Mechanical data

Operating voltage, +U, 18...30vVDC Dimensions 95 x93 x 42 mm

No-load current, | <125 mA Enclosure rating IP 674

Output current, le 100 mA Material, housing ABS

Max. voltage drop at switching <24V Material, front screen PMMA

output Type of connection See Selection Table

Protective circuits Reverse-polarity protection, U, / Ambient temperature: operation 20 ... +50°C
short-circuit protection (Q) Ambient temperature: storage -40 ... +80 °C

Protection Class 2 Weight 200

Power On Delay < 300 ms Vibration and impact resistance EN 60947-5-2

Response time fast / slow 30 ms /65 ms

Switching output, Q, / Q, PNP

Output function N.O.

Analogue output 4...20 mA

Temperature drift analogue 3mm/K

Temperature drift switching output | 1.5 mm /K

"With RL250 reflector

? Data apply after a minimum switch-on time of 30 min

?10 % ripple, within U,

Type of connection

Part number

Article number

Plug, M12, 5-pin

FR 92 ILA-PSL5

591-91006
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Plug connection

]
_ gn‘% { %
) o 3
W:: ; N B < —
i Ll_)<:>l_l.| k!
95' 12.3
e 5!
/ @ i
Receiver | |
N Transmiter] | 5 g
o i
‘ 42 43 E
Connection, 5-pin n
wn
1 BN I
) +U, 8
N 5
> )GY—C;54...20 mA -
T Q,
: QB
-UB
Characteristic output and analogue curves Light spot geometry
GJ\‘ o
Qx] a 5
< Q
Qs 2 2
20mA
4 mA-| \
0206 25 ] 30 [m]
Factory setting
Accessories
Reflectors From Page A-18
Connection cables From Page A-38
Brackets From Page A-4
AS F 90 Aligning aid From Page A-4
MSP F 90 A Fine adjustment From Page A-4
Converters and adapter cables From Page A-38
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FR 85 Rail Pilot — optical collision protection sensors

Safe movement on monorail systems

m made in Germany

TYPICAL FR 85 RAIL PILOT

* Laser photoelectric reflex switches for preventing collisions
on monorail systems

* Operating range:0 ... 6 m

* Typical measurement accuracy: £ 10 cm

* Large optics aperture angle and thus long detection range
* 1 input and 2 PNP outputs

» RS485 interface

* Detection range adjustable externally

* Reliable suppression of foreign objects (girders, pillars)

» ABS housing: 145 x 85 x 80 mm

Monorail system with car bodies in the automotive industry

232 www.sensopart.com
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The sensor's task is to prevent collisions between vehicles on
monorail systems. The Rail Pilot achieves this reliably. The dist-
ances to be maintained, and the braking distances of the monorail
vehicles, depend on the load transported and on the speed — this
is taken into account by means of flexibly adjustable switching
distances.

Even constantly changing objects in the vicinity of the vehicles n
and sensors have no effect on the reliable functioning of collision
prevention.

FR 85 Rail Pilot — Product Overview

Operating range  Special features Page

FR 85 Rail Pilot 0...6m RS485 interface or PNP switching outputs 234

www.sensopart.com 233



FR 85 Rail Pilot

Distance sensor for collision prevention

Optical data

Scanning distance
Type of light

Laser Class
(IEC 60825-1)

Resolution
Repeatability

Electrical data

Operating voltage, +U,
No-load current, |,
Output current, le

Protective circuits

Protection Class
Power On Delay
Switching output, Q
Output function
Serial interface

Control input E1 / banking

A

0..6m'
Infrared, 905 nm
1

~ 16 mm
+ 100 mm

18 ... 30V DC?

<200 mA

<200 mA

Reverse-polarity protection, U, /
short-circuit protection (Q)
2

< 300 ms

See Selection Table

See Selection Table

RS485 /R =1 KQ?

Close and remote switching
-U, (low)

Q1 = switching point 1;

Q2 = switching point 2
+U, (high)

Q1 = switching point 3;

Q2 = switching point 4

PRODUCT HIGHLIGHTS

* Wide detection cone

* 2x2 detection zones
* Tinput

* 2 PNP outputs

* RS485 interface

Functions

Indicator LED, green
Indicator LED, red

Scanning distance adjustment

Mechanical data

Dimensions

Enclosure rating

Material, housing

Material, front screen

Type of connection

Ambient temperature: operation
Ambient temperature: storage
Weight

* Measurement range:0 ... 6 m

* Switching point accuracy = 10 cm

* Detection zone adjustable externally

* Reliable suppression of foreign objects (girders, pillars)

Operating voltage indicator
Switching output indicator

Via control wire

145 x 85 x 80 mm
IP 54*

ABS

PMMA

See Selection Table
0...+50°C

220 ... +70°C
340 g

" Reference material: R10/2 reflector 210 % ripple, within U, *Type FR85 ... S1L5  *With connected IP 54 plug

Interface Baud rate | Suitable for control Type of connection Part number Article number
RS485 57,6 kB Lenze / DETO Plug, M12x1, 5-pin FR 85-2 ILLG-S1L5 529-11008
RS485 62,5 kB yu Plug, M12x1, 5-pin FR 85-2 ILLG-S1L5-62,5 kB 529-11014
2 switching points Q (PNP) N.C. - - Plug, M12x1, 5-pin FR 85-2 ILLG-POL5 529-11010

234 www.sensopart.com Version: 07/2016. Subject to changes; diagrams similar
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Plug connection

@
g
| _
o —
% RN
Connection, 5-pin: FR 85-2 ILLG-POL5 Connection, 5-pin: FR 85-2 ILLG-S1L5 n
2 2
1 > BN +U, § 1 > BN U, é
<+ <+
ﬂ 2y oene - II 2 oy Rs4ssB() -
i-)BK—Q1/PNP i-)BK—RS 485:A(-)
i_: GY E1/Banking i_: not connected
3 _4BU u, 3 48U u,
Detection cone
!
—_ g
. | 8
| Horizontal typ. + 6° | &
=== ) 4 -r107
—
[Side view |5
= 2 Vertical typ. £ 4°
- - - - } -4 ri02
| S,=0... 6000 mm i
I
Reflector Article number Accessories
R10/2 (2xR10) 904-51636 Reflectors From Page A-18
Reflective foil 904-51548 Connection cables From Page A-38
Setup Box FR 85-2 ILLX 533-11016 From Page A-38
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Colour, contrast and luminescence sensors

A broad spectrum

FT 25-C
RGB colour sensor

from Page 242

* Smallest RGB colour sensor with
high switching frequency of < 10
kHz
Precise detection of “non-
colours”, e.g. black, white and
grey
Small, precise light spot for the
detection of smallest marks

FT 50 C -
white-light colour sensor

from Page 246

* Colour detection with simplest
teach-in

* Patented optical technology
ensures reliable detection with
fluctuating scanning distances

* Parameterisation and online
colour information via RS485

5 operation principles for colour detection

The attachment of colour marks that are then evaluated with a

colour or contrast sensor is a proven method for identifying ob-
jects in industrial production. Even objects with differing shapes

and surface properties can be very reliably detected in this way.
SensoPart offers sensors with five different functional principles
for colour and contrast detection.

VISOR® Color

With the VISOR® Color you can exploit the colour feature eco-
nomically and thus open up numerous new application potentials.
It is now just as possible to automate inspections previously carried
out visually as it is to add the evaluation of the colour feature

to an existing process — because the VISOR® Color is not just a
colour sensor, but also offers a wide range of additional functions
for object detection.

FT 25/50 C

SensoPart offers the FT 25/50 C colour sensors for the “classic”
colour detection of objects and printed marks. The FT 25-RGB is
well suited for the detection of one colour in fast processes.

236 www.sensopart.com

FT 25-W/-RGB
contrast sensor

from Page 256

* Miniature contrast sensor —
15-times smaller than standard
housing
Detection of minimum contrast
differences through multi-colour
RGB evaluation or white-light
illumination
Automatic selection of ideal
transmission colour after teach-in
High positioning accuracy thanks to
minimum response time (< 20 ps)
and very precise light spot

FT 50 C-UV -
luminescence sensor

from Page 264

* High flexibility through large
scanning range

» Small, precise light spot for
maximum positioning accuracy

* Robust reflection-resistant
operation

The FT 50 C can not only differentiate between individual col-
ours, but also user-defined colour ranges. Thanks to its high level
of colour selectivity, this sensor is suitable for almost all industrial
colour detection tasks.

FT 25-W/-RGB

The F 25 series also includes contrast sensors which, with their
small and precise light spot, can differentiate between the slight-
est of contrast differences on objects or printed marks at high
process speeds. The FT 25-RGB, with its multi-colour RGB evalu-
ation, can even automatically select the ideal transmission colour
(red, green or blue) for the contrast that is present.

FT 50 C-UV

Finally, the FT 50 C-UV luminescence sensor is a special product:
this innovative sensor detects features that are invisible to the
human eye by irradiating the target object with ultraviolet light.
This sensor has a highly varied range of applications because lu-
minophores are not only attached to labels, but can also be
mixed with different materials (e.g. paint, chalk, glue and lubri-
cants).
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VISOR® Color
from Page 114

V10C-CO-S2-W12

« Standard version for colour detec-
tion with up to 8 inspection tasks
and up to 32 evaluations

>> Page 122

V20C-CO-A2-W12

* Advanced version for colour detec-
tion and object detection with up
to 255 inspection tasks and up to
255 evaluations

>> Page 116

m made in Germany

SENSOPART IN COLOURS

* Five different sensor principles for a wide range of uses

* Precise detection of the finest colour or grey value
differences and non-colours

* Detection of self-illuminating colours and luminophores

* Numerous outputs and interfaces for simple integration
in machine control systems

» Comfortable operation by means of teach-in or
configuration software

* Maximum positioning accuracy, even at high process speeds

* Automatic transmission LED colour selection;
communication via light spot — simple, comprehensible,
clearly defined
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Colour sensors

System description

Functional description High process speed

Colour sensors operate according to the energetic reflection principle, whereby the
partial spectra of red, green and blue are evaluated separately. Either the three colours
are emitted sequentially and the quantity of light reflected from the target object is
individually registered (FT 25-C), or the sensor emits white light that is first split into
the RGB partial spectra in the receiver (FT 50 C).The RGB intensity values thus deter-
mined are compared with previously taught-in reference values. The switching output
is activated if the colour values are within the defined tolerance range.

A special feature of the FT 25-C colour sensor is teach-in with a “communicating” light The FT 25-C miniature colour sensor

spot: the quality of the colour detection is signalled to users by the blinking of the light reliably switches with 10 kHz with the

spots in the various colours. taught-in colour (including black and
white) and is particulary suitable for

The FT 50 C colour sensor operates according to the passive three-range process with  use in rapid processes, e.g. in labeling

white-light LED and an optical “funnel” that we developed.This patented sensor concept =~ machines.

allows very fine colour selection — so that even minimal colour differences can be

detected — and an above-average depth of field that ensures the reliable function of

the colour sensor, even with fluctuating scanning distances.

Depth of field Scan function Tolerance ranges
0.3, Tol 4 |
- 9 % Tol 3 |
S 44 ——"Tol 2—
B 8 8 [ Tol 11
() = = =
o\ § g ¢
A8 A |
\
L o o %
: J
| 0
The depth of field of the FT 50 C In the case of heterogeneously coloured The detection window can be adapted by
also varies depending on the light spot surfaces, the Scan function of the FT 50 C  adjusting colour selectivity.
geometry: allows the scanning-in and storage of colour
+/— 6 mm (with default setting) gradients. The colours within the scanned
+/— 5 mm (with default setting) colour range are then detected.

+/— 2 mm (with default setting)
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Versatile colour settings

(I SENSOPART

The FT 50 C colour sensor offers very comprehensive opportunities for teaching-in and administrating colours. Additional reference

colours can be taught-in, or the colour range expanded, in up to four steps. In practice, this function proves helpful when, for example,

labels with fluctuating print quality require reliable detection. Larger colour ranges, as well as heterogeneously coloured surfaces or

colour gradients, can be detected using the “ColourScan” function (see Figs.1 and 2 below). In this case, high colour selectivity can be

achieved with the “Scanplus” function so that the sensor reliably detects incorrect or missing colours.

As many colours as desired can be taught-in via the interface and stored in the machine controller — and called up again in the form

of colour vectors (data string with a target value incl. tolerance).

€ FT50C
file sermor  sensordata langusge help

LRSS R

epaal

12345

Sensor. FTS0C 016 Podt COM7.33400 Status: ok

The current version of the software can be obtained at www.sensopart.com

PC-based software (FT 50 C)

The serial interface and PC software also
allow the entire bandwidth of the sensor’s
functions to be controlled from the PC.
Thus settings can be made interactively
and the sensors easily adapted to the
particular application. Colour patterns can
also be stored after teach-in and, when
necessary, reloaded. No renewed teach-in
is necessary.

ColourScan (FT 50 C)

Heterogeneously coloured surfaces can be
taught-in (scanned in) with the help of
the integrated Scan or Scanplus functions.
If a larger colour range is scanned-in and
assigned to a single channel, the sensor
switches with all colours that lie within
this colour spectrum (Fig. 1). An improved
selectivity is achieved with the Scanplus
function, with which this range can be split
into several parts (Fig. 2).
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Contrast sensors

System description

Functional description

Contrast sensors operate on the energetic reflection principle
and detect grey value differences on matt, glossy or transparent
objects and surfaces.

White-light contrast sensors

The FT 25-W contrast sensor uses white light and has a very
small and precise rectangular light spot (1 x 4 mm?).This also
allows the detection of very small printed marks and coloured
objects with weak contrast differences. The sensor can be pa-
rameterised during running operation and, during the teach-in
process, automatically adapts the switching threshold to the ob-
ject colour and background.

RGB contrast sensors

The FT 25-RGB contrast sensor has three different transmission
LEDs (red, green and blue). During teach-in, the sensor evaluates

the taught-in contrast and then automatically selects the ideal

transmission colour (red, green or blue) for the contrast present.
As a result, even extremely low contrast differences can be relia-

ble detected.

240 www.sensopart.com

Switching frequency

As a result of the high switching frequency (25 kHz) of the

FT 25-W and FT 25-RGB contrast sensors, the front edges of
printed marks are very precisely detected, achieving maximum
position accuracy. This also ensures reliable sensor switching be-
haviour even at very high process speeds.

Laser contrast sensors

These sensors operate with red laser light (Laser Class 1) and
also have a very small light spot (& 0.7 mm in focus). This per-
mits even very small printed marks of differing colours to be
read at longer distances. During the teach-in process, the sensor
automatically adapts the switching threshold to the mark colour
and background.

Application example

Detection of printed marks
The contrast difference between the printed marks and the
unprinted paper is evaluated here.



Luminescence sensors

System description

Functional description

The detection process is based on the luminescence of certain
materials, called luminophores.The sensor transmits invisible UV
light at a wavelength of 375 nm.This excites the luminophores
contained in the object so that they emit light in the visible
range of the electromagnetic spectrum.The sensor energetically
evaluates these precisely taught-in, material-specific frequencies
and compares them with the taught-in value.

Luminophores can be attached to labels or mixed with a variety
of materials (e.g. paints, chalk, glue and lubricants) for detection
purposes. Thus, for example, paper contains optical brighteners
that are excited by the UV light and reflect light (mostly blue) to
the sensor.

(I SENSOPART

Applications

Examples of applications include the detection of labels on glass
bottles, invisible printed marks for object alignment, and the
presence of oils to which luminescent materials have been add-
ed. Fluorescent chalks, paints and dyes; text markers; glues; seal-
ants; lubricants; and optical brighteners in paper, textiles and plas-
tics are examples of luminescent materials.
-
Universal
* One variant for all types of luminescence (red, blue, etc.)
» Competitors require several variants for this, because they
need supplementary filters!

RGB-3 range reception system

* Reliable detection even with low amounts of luminophores
in the object

* Extremely reliable detection thanks to high signal reserves

* |Immune to reflections (e.g. on glass or glossy metals)

 Differentiation between different luminophores

Very good depth of field

» Detection at varying object distances, even with fluttering
objects such as paper

* No fine adjustment necessary, e.g. with batch changes

Small, precise light spot
* Accurate detection of the smallest of invisible printed marks

Easy teach-in

(on device or comfortably via external connection)
* Single channel: ready-to-run
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FT 25-C

RGB colour sensor in miniature housing with high switching frequency
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Reliable colour detection:

The main task of the FT 25-C RGB colour sensor is the detection of a defined colour.
It is also suitable for very rapid applications thanks to its high switching frequency.
Mounting by means of a dovetail and the MBD F25ST mounting rod, available as an
accessory, allows easy and precise fine alignment.

242 www.sensopart.com
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& TYPICAL FT 25-C

e Smallest cubic colour sensor on the market
(34 x 20 x 12 mm)

* High switching frequency of 10 kHz for rapid applications
» Detection of a taught-in colour
* Detection of “non-colours”, e.g. black, white and grey

* Bright light spot with sharp contour for easy alignment and
precise front-edge detection

* Static or external teach-in
* "Communicating” light spot for simplest setup

* Hermetically sealed housings (IP 69K & IP 67)
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The FT 25-C RGB colour sensor is not only the smallest cubic alignment. The operating concept is also clever: the FT 25-C
colour sensor currently available on the market, but is also one is rapidly and easily configured via teach-in or control line.

of the quickest: with a switching frequency of up to 10 kHz it is The quality of the colour detection is signalled via a “‘communi-
as fast as a contrast sensor and thus also suitable for the most cating” light spot: the blinking of the red, blue or green trans-
rapid printed mark applications. The FT 25-C can identify any mission LED provides you with a clear statement on the stability
colour in the visible spectrum including all the “non-colours” of your process.

and also very reliably detects the smallest of colour differences.

It keeps even the narrowest print marks and smallest markings As a result of its space-saving design and rapidity, the FT 25-C is
in view thanks to its bright light spot with a sharp elongated suitable for use in numerous sectors and applications, for example,
contour (1 x 5 mm?). packaging and labeling machines as well as bottling lines.

Fits into every space

Thanks to its miniature design, SensoPart’s smallest colour sensor
is also easily accommodated in very restricted installation spaces,
whereby the patented dovetail mounting allows user-friendly fine

FT 25-C — Product Overview
Type of light Scanning distance Special features Page

FT 25-C Red LED, green LED, blue LED 12 £ 3 mm The world's smallest RGB colour sensor

. . 244
with a switching frequency of <10 kHz
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FT 25-C

RGB colour sensor

PRODUCT HIGHLIGHTS

C€

* Smallest RGB colour sensor with high switching

Ip frequency <10 kHz
wrik

* Precise detection of the slightest of contrast differences
cus * Very robust operation despite fluttering and glossy objects

* Feedback via ,responding light spot" about quality of
taught-in colour value

Optical data Functions
Scanning distance 12 mm Indicator LED, green Operating voltage indicator
Depth of field +3mm Indicator LED, yellow Switching output indicator
Type of light Red LED, 633 nm Sensitivity adjustment Via Teach-in button and control input
Green LED, 525 nm Adjustment possibilities N.O./N.C. via Teach-in button
Blue LED, 460 nm and control input
Light spot size 1 x5 mm? Button lock via control input
Default settings N.O.
Electrical data Mechanical data
Operating voltage, +U, 10 ... 30V DC’ Dimensions 34%x20x12 mm
No-load current, |, <30mA Enclosure <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>